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Abstract

This report addresses the issue of whether different preschool

programs have different cognitive-effects on different typoS of child-

ren. Specifically, it foe-uses on three inter-related questions.

First, what characteristics, ortypes of characteristics, of children

interact most.powerfully with characteristics of pre-school programs?.

Second, what are the patterns of such interactions? Third, and .most

broadly, how important are these interactions in explaining the cogni-

tive outcows of different program? These questions are investigated .

through a selective review of relevant literature .and through analysis

of'data generated in the first:two years of the Head Start Planned

Variations Study.

The repOrt is in three parts. Part I proposes and justifies

hypotheses concerning the interaction of particular presdhool programE.,

ard particular Characteristics of children. The hypotheses are based

on the findings-of previous comparative preschool evaluations and bn-
o-'

ana is of data enerated'in the first year of the Planned'VAriations

Study-1969-70. Part II reports the results of testing these hypo-

theses on another body of data--that generated in the second year of

-the Planned Variations Study--1970-71. Part III discusses patterns
a

emerging from the -tanalyses.

The programs

in both the first

C
of preschooling examined are the eight involved

1
..

4

and second year of the Head Start Planned Varia-

tions Study. They represent a wide spectrumbf,approaches to early

education:

2
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a. Academic Preschool Program: Englemann-Becher:
b. Behavior Analysis Model: Bushell.
c. Cognitive Model: '1421kart.
d: Parent Educator Model: GOrdon"..

e. Tucson Early Educatibn
f. .Besp5nsive Model: Far West L4boratory.
g. Open Education Model: Educational DevelopientCenter.
h. Bank Street Approadh,

All programs are examLned separately in Part I, to-generate hypo-.

theses.

Planned

certain

In Part II, th:,. patterns emerging from the first yeas of

Variations data-.7l969-1970--,4re used as a basis for groupiTg

. , A

models together on a continuum running from "1re-directi4e

to "leSs-directiven. 'These categories are used to test certain hypo-

theses proposod'iL Part..I, and axe explainZd and justified in Part II..

The children's Characteristics ,iamtned here are:

1. :initial `ability.
2. previous school (,)Torience.
3. sex.

4. age.

5. socio-economic status.
6. ethnicity.
7. ,response style; particulax aspects of the ways in

wh'ich children .respond to the'.cognitive demands pre-
sented i the Stanford-Binet pre-test, as measured
by, the I tzig-Bitch method. of.scoring-.

The outcorre measures are two cognitive tests: the Preschool Inventory

and'the Stanford Binet IQ test.

The author concludeE that because of the limitations bf the two

measures used to assess cognitive gains, and because of tie many incon-

sistencieS,betwen patthrris Of
-
ilt-Mrcrilent for the two tests and the.

two yearskof data, extreme caution is necessary in evaluating the

educational significance of the patterns emerging from the analysis.

Nevertheless the report suggests some tentative answers to the three
o

questions .which motivate the study.



First, across the two_years of data, some children's character-

istics interact more powerfully than others with characteristics of

preschool models. Specifically, prior preschool experience and chil-

dren's style of response to testing (as indicated by theflertzig-Iiirch

scoring of the StaAford-Binet) interact in a reasonably c5nsistent.

way with the model across the' two years of datA, although not

always across the two cognitive measures used. Ethnicity and socio- .

ccOnatlic status, by contrast, do not show consistent and substantial

interactions across the two sets of date. For three other children's

characteristics, sex, age, and initial ability, the picture is mixed:'

interesting interactions of some magnitude emerge from the second

year's, analysisbut as these are unreplicated, they are treated

fi

cautiously: The author notes that the characteristics that show

consistent interactions with..the modelsprior presehooling and

response style--are the variables which relate most directly to the

child's behavior and experienc& in the classroom, and which are most

likely to change over time.

Second, in general, where interactions are strong or donsist&it

across the two years of data they tbllow suggestive patterns.

Specifically, for particular cognitive measures "more-directive"

models seem =to favor the aohievement of children without prior pre-,

school experience, those whose fnit4pl'achieveiment on the Preschool

Inventory is below the saple moan, and those whose response style is

less ritture. 'These patterns both parallel and qualify interactions

reported by Bissell (70)" and Bar-Yam (69). These researchers find

ahildrtn who might be described as "Oducationally.-disadvantaged"



achieving tore'in highly direr ve environifents.:t.han.in less directive

f'
ones. Bar-Yam's research relates to student ability-level, wi314
Bissell's pertains to socio-economic s;tatu.s., but the patterns are

similar.

-Third, the Planned Variations analyses .indioate that *teractions

may be quite important in understanding-the cognitive outcomes of pre-
.

school programs. None of the preschool programs is -oonsisteqy more

effective in raising the test scores of all Apes Of-Children across

both the two cognitive measures usedlalthough one program does appear

to .be far more successful than others in boosting IQ). Furthermore;pv

when particular models are 4rouped as "more:-directive" and less

directive" the main effect of ncdel-group eplains far less unique

variance than do interactions of model-group with background Character-

istics. This suggests that monolithic prescriptions and monolithic

categorization of Children may be an unlikely avenue for educational

advance. It also suggests the need to explore educational'approaches

that cater to the variety of children in every classroom, even clas-

,r.coms in programs designed specifi6ally for thet..00r.



11\1TRODUCiION

o

Evaluation7of the outcomes of-doreschoor'progrant raises at least

three types of -stions. First, the ctuestion of overall effective-_

ness:. which-pr am or,type of program produces the greatest change-

on one or more ures, or which p;oduces significant; change on the ..1,

, t

measures believed/to be most important?. Second, do different programs

have different patterns of outcomesSome produclg cognitive change,.
4.,

for'example, scans leading to emotion41 growth, and others to progress

in. the areas of sensory development and motor control?. Third, do the

diffeltnt programs produce maximum gains with different types of

. children, son working well in the south, and others: in the north, sere

being more effective with 'very young children, or these of high

ability, etc.?

These questions are of course no separate- and distinct, since if

outcola of different programs actually are quite different, or 141
A

particular programs tend to be more effective with one type of child

than another, then estimates of overall effectiviess will change

when outcome measures or sample-selection procedures change.

Out of the considerable body of research done' on preschool
0

programs same .fairly consistent patterns .have emerged about overall

effectiveness, and also about the range of effects we can and cannot

hope for from presdhoQ1 programs. The question of whether particular

aharatteristics of children interact with program characteristics has

been addressed in a numbers of studies (see, for example,'Bissell, 70.;

Hodges, Spicker and McCandless, 67; Karnes, 69; and Kraft, Fuschillo
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and -Herzog, 68) . For one child-characteristic, socio- economic status,

a reasonably consistent pattern has emerged across a nuMber of studies-

(Bissell, 70).- For most other.Eharacteristics findings of different

studieS haVe been ambiguous or contradictory.

The fact that few consistent, well documented interaction patterns

have emerged to date may be in itselfevidence on the question of

Whether firgt-orderl interacticrs-are'significant in explaining the

results of different programs. However, it seers at this point import-

ant to try to explore the interaction problem/With another large sample

of children and programs.. The information generated by such an

e2ploration could be important both for practical and for theoretical

reasons: solid information onwhat types of program best promote
r

cognitive growth for particular types of children can help adminis-

trators and parents choose programs for specific groups of children

and can aid teachers tn talloringclassroam practice to the needs of

indiviAdal children. On the theoretical level,.erpirical data on the

type of interaction that occurs between particular educational models

and specific characteristics of children improve out understanding'

lOne reason for contradictory interaction patterns reported in differ7
ent studies (several will be noted later; they are especially plenti-
ful in the area Of sex-by-model interactions) may be second-order
interactions. Thus, for example, proylam A might show large gains for
girlsof high Ability-and buoys of low ability, while program C
favored girls of low ability and boys of high ability. lf,the sample
was balanced by sex and ability, analysis .would reveal no first-
order interactions--neither'sex-by-model nor Ability-by-model. A
second study, in which all subjects were of; law ability, would show a
strong sex-by-model interaction; a third, study, using subjectsof
higher ability would.show seX-by-,model effects in exactly the opposite
direction. This example Ys perhaps too tidy to be realistic, but it
illustrates how second-order interactions might produce appaently
cont.-.adictory patterns when only one child variable is considered.
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of the relation between classroom practice and children's learning.

'Fi,nally, this type of information Car', affect the design of future,

evaluation studies, and tile ipterpretation of those done in the past.

Thus, an improved understanding of,int;ractions-Ntn increase the

precision of bur estimates of preschool programs' overall effective-

ness.

The present report focvseS on the interaction-quest'on, attempt=

t
ing to angwer, or begin to answer, three interrelated'questions..

First,. what Characteristics, or types of characteristics,.of Children

interact most strongly with Characteristics of pr6grams? Second,

what are the patterns of such interactions as dd appear? Do they

\
relate at all to the schemes and considerations which have be4n

used in 45 past to classify preschool progars? Third, and Most

broadly, how important are interactions between characteristics of

Children and those of preschool programs? Can it be 9id that there

is one "best" program for Head Start's target population, or ra.r

that the program which most effectively prombtes cognitive growth' for

one group of children is not the One which works -best for another?
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Deslen of the Study

These are very broad questions. The present r6port attempts td

illuminate them. by exploring the relation between'a nuMber ofJ
child dharadteristics, presdhool programs, and outcoffe measures.

,PecaU-Sre'the-pradhool literature sheds a rather uncertain light on

several of:the interactions under study, hypothesis generation has

been. seen as a major task of this report. And althipuihscertain preschool

studits have proved to be invaluable resources, the approach to the

problem has had to be-in part empirical.

For this reason the report is in three parts: Part I uses the

result's reported in selected presdhoOLstildied, and the data gerkiated

in .,lie first year (1969-70) of the-Head Start Planned Variations

_Study' (PV) as a basis,for proposing specific hypotheses concerning

the interabtion of preschool programs and child characteristics:
4

Part II decribes the results of testing these hypotheses on another.

body of data--that ge? nerated ih the second tear (1970-71) of the

Planned Variations udy. Part III discusses patterns emerging from.

the two analyses.

1Planned Variations is a tree-ypar study in which twelve-different
sp6nsors have been given funds and facilities to implement the-ix-Q.
of preschooling in Head Start centers in several sites across the -
country. Data have been collected on children in these sponsored class --

' rooms and in -comparison classroom (Head Start tl qes in which no
sponsor is attempting to implement his model of pr schooling). These

bothdata include bo demographic information and pre1 and post-scores
.. on a variety of instruments.

For a descr t,,Idi of the design and selected analysis of year 1
of Head Start pl . Variations see Implementation of Planned.Varia-

6 tions in Head.S - :II, 1971.
For a descriptionof measures used in all the years of HSPV, see

+-0,--maiker, Bane ancrBryk, The duality of the Head Start Planned Variation'
Data, Huron Institute, 1972.
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Models

The Models of preschoo143 are 'the eight included in all three

Years of the PV study:

1. Academic Presdhool Program:. Fngelmann-BeCker (E-B)

2. Behavior Atialysis Mbdel: Don Bushell, University of I5ansas

On
'3. Cognitive Mbdel: David Weikart

4 Parent Educator Model: Ira GordonUniversity of Florida

5. Tucson Early 'Education Model : JJniversity of Arizona

6. Responsive Model: Far West Lab,.

7. Own Education Model:. Education Development Center ( r)

8. Bank Street Approach: Bank Street College of Fducat.Yon

The firs't, two models listed are based, in quite different ways, on

rbehaViorist assumptionsiand techniques. Bank Street, the last on the

list, is the model which 'probably oames closest to the "child develop-

ment" approach which had flourished for more than thirty years in nid-
.

dle-class nursery schools andmore recently--in many Head Stark

centers. The other five models are difficult to characterize. briefly;

all of their offer some. structure through which teachers and aides may

provide for children's cognitive development. The methods for accomp- ti

lishing this goal are many, but it is probably fair to say that

Gordon's,vogrthn places major emphasis drintactsrwith parents, While

Tucson EDC, and Far'%est rely more beaviiy' an a' three-way encounter
,

C.") between).il teacher and materials. (The degreg to which such en-

counters are planned- in advance is not always clear from model ,...1.2qcrip-

tions and may vary considerably from classroom ligclassroom, as well

l%
as model to model.) The WeikartprcelFam is based on a Piageti

d



6

6..

framework of cognitilve development, and empahasizesialfiong other things,

the sequencing of learning experiences according to such a framework:

Because any a tempt;to characterize eight sophisticated approaches to

early educationi",in a few sentences is bound to mislead, the readeriis

referred to the summaries in Maccoby and Zellner (70), and it the

Head Start Planned Variations Stunt (71).

These models have been categorized in a variet of ways by other:

rese er.S.\i Stanford Research Institute (71) has use three cate-.

gOrie8: "Pre-academic", which inch des Engelmann:Becker and Bushell;

"Cognitive Discovery", which includes Weikart,'Gordon, Tucson and Far

West; and "Discovery", which-takes in Bank Street and EDC. David

ikart, who uses a matrix de cribing who (teacher, child, both, or

neither) initiates learning eriences, 'groups some of them as

follows (We. 72):.

,,
'P'

Programedcurricula (teacher initiates)-: Engelmann-B6cker;
C Akhild-oentered curricula (child initiates): Bank Street, Tucson, ,

Far West;
.Open Framework'(both initiate): Weikart.

/

He probably would add Bushell's model to the,"programmed" category and

iDC's to the "Child-centered" group. sb.
Rochelle Mayer, in "A Comparative Analysijof Preschool Curricu-

lum LlodeLs" (1971) constructs a typology of modelsythich depends on the

/ -
importance a model places on each of three types of interaction:

teacher-thiiad, child-child, and child-material. Mayer examines, four

ti

types of preschool model. The "verbal-didactic" (Bereiter-plgelmann)

ranks highest on teacher-child interaction] the child, development

model places primary emphasis on child -gild 41teractions; the "sensory-

cognitive"\4-Vontessori m6del'stresses child - materials contacts more
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than any other model examined. The fourth model she examines, Weikart's

"verbal cognition" program, stresses all three types of interaction,

concentrating on none to the exclusion of another. Since many combina-

tions. of emphasis are pOssible,Fthis does not constitute an exhaustive

list of model types.

'Although no two researchers are in complete accord about model

groupings, all agree that Bereiter- Engelmann and Bank Street, for

example, represent quite different approaches. A concept commonly

(though not universally) invoked in describing the differences between

these programs is that of "structure".

The word "structure", as Mayer's caref01 analysis (1971) illus-

,trates, has served an invaluable function in focusing attention on

real differences and similarities between approaches. But, as Mayer

points out, this, use of the term "structure"--espetially when models

an contrasted as more or less structured -is ndsleadinq. Many models

which are termed "less-structured" are, in another sense, highly .struc-

tured: in the area of gr6ate'st program emphasis; teat fters are care-

/

fully planning and sequencing cihildren's experi ces.

For this reason I prefer to use the less ambiguous term.,"direc-

tiveness" to describe the difference between the iodels of certain PV

sponsors. This term refers to the extent to which teachers and other

adults decide for the child how he wilkspend his time in school. .

There are, of course, no models which are totally "non-directive",

since the .way in whibh,the'bIassropM is set up almost always nukes

some activities mbre possible - -and' more attractivethan others;even

in the absence Of adult intervention. Beyond this, all Leathers
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establish and attempt to enforce some rules about ahildren's conduct;

nearly.all teachers have some sort of schedule determining what acti:

:vities or options are available at particular times. There are consi-

derable differences between models concerning the extent to which spon-

sors expect adults to oversee children's choices directly and person-

ally -to. tell each child what to do each day.. Thus, in models which .

are termed "less-directive', Children make significant Choices about

how and with whom, to spend time, for at least a part of each school

day. In "more directive" models, adults make many more of these

decisions for children.

It would not be possible to place all PV models on a "directive-

ness" continuum (Gordon's Parent- jciucator model would, for example,

be hard bap locate) but it doesise clear that Bushell and FhgeLTkarul--

13ecker are 'significantly more directive, at least in conceptio4 than

Bank'Street, EDC, or Tar West.

mucn of what I have said about these educational app caches is

theoretical--it is based on sponsor's Model descriptions. Haw differ-
,

-ent are models in terms of Whaactiviily goes on in classrooms? We do

not have the information needed to answer this question fu4y, butk...the

Classroom Observation data, collected on PV and ccarparison,elassroans,

g' s information on some aspects of classroom practice in the second

year of the PV study, 1970 -71. Specifically, this instrument describes

the configuration of classroom activities at given intervals through-

out the day, and the frequency of certain behaviors and types of inter-

action. We can learn from the observation data, for example, whether

teachers in particular classrooms ask thought questions, hGw often
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they infoEm children directly, and whether adults are more often with

children individually, in small groups, or ava claSs. However,. than_

is a, good deal about the specific content of the encounters which the .

instrument cannot tell us.

CArol Lukas and Cindy Wbhlleb, in their analysis of this data (72)

find highly significant (p<.001) between-moded differences on nearly

k.
all of the fifty-one observation variables: However, interpretation,

of. these differences is often complicated by large differences between

sites within models. It.does seem clear from their analysis that on

measures like "frequency of academic activity", "adults with Children

in academic,adtivity", and "independent Child activity", model differ

ences are highly significant and pretty muen in the direction which

model descriptions would lead us to expect (See Lukas and W611111613, 72,

for further description of the Observation Measure and exact figures

on these and other variables). However, the many obsXacles to imple-

mentation whidh they describe in their report would lead us to imagine

that the subtler aspects of the mod44 are not always in line with model

descriptions.. Since we have only a rough idea of how all forces come

together to form classroo5 practice, we must be cautious in

making assurrption_ about model differences.

In the analyses described in Part I of this report, programs have

not been grouped in advance according to any categorization scheme.

They have been examined separately fOr several reasons. First, and

most important, the purpose of Part' I is exploratory; it therefore

seems counterproductive to limit, analyses at the start through the use

of a priori groupings. Second, given the documented problems in
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implementinmodels on a national scale in the Planned Variations

study (Lukas and Wohlleb, 72), both the models and theit,.effects may

be different enough to drake the conventional labels inappropriate.

Looking at outcomes of each p.ogram separately reduces the likelihood

of Obtaining statistical significance but may increase our under-.

standing ofthe Usefulness of particular types of categorizations in

understanding the educational process.

A
Because the results Of the analysis of the 69-70 data descr ibed

in Part I suggest that the dimension of directiveness may be relevant

to interactions with some variables, certain models are grouped

together. for partibular analyses in Part II. These groupings are

4

based primarily on sponsor model descriptions; they are described in

Part

\

B. Characteristics of:Children',

The child characteristics examined are as follows:

1. Initial ability

2'. Previous preschool experience

3. Sex

4. Age

5. Socio-economic status (SES)

6. Ethnicity

7. Response style: particular. aspects of the way in whiCh

f.

,These characteristics are describecinore fully in the chapters 1301cw.



11.

li

children respond to the cognitive demands presented in the

Stanford-Binet IQ test as measured by a procedure similar to

the Hertzig-Birch scoring.

These Characteristics,were chosen because they represent a range of

variables, both demographic and psychological, and because there Was

reason, either empirical or theoretiCal, to suppose that they might

interact with characteristics of Preschool programs.-

C. Outcome Measures

The outcome measures used are two cognitive tests, the Preschool

1

Inventory and the Stanford-Binet.- There are four reasons for this

Choice. First, these two measures have higher reliability than any

lahe Preschool Inventory, developed in 1961 by Bettye Caldwell, is
basically an achievement test, designed to measure knowledge in areas
.that are relatively independent.of a child's, particular background and
experience. It tests the child's level of general information with
items like 'There do you To when yoU.are sick?" and "Color the triangle
yellow". This test is very sensitive to` maturation, with the, greatest
_gains being made by the younger preschoolers'in the PV sample Because
scores for this test have not been normalized for age,-(as are the binet
scores) raw gains\ are harder to interpret. 'Thus, the child who gains
six points on the PSI in eight fonths may actually have lost'ground in
relation to his age group (this would dcri.--,endi on his age); this is not
true for the"Binet.

The Stanford-Binet, although it does presuppose certain knowledge
on'the part of the child, is intended not to be an aohieveMent test
but rather a test of the child's learning:ability. Many., although not

all, of, the items require the child to solve problems, both verbal and
non-verbal: he is,asked to duplicate a block bridge built by the
experimanter,"-to identi missing or incongruent Objects in a picture,
to complete Sentences by supplying fpposites (e.g., "The day is light,
the night is .")

The Preschool Inventory was stared to all children in the
study, while the Stanford - Binet was given only to a randomly selected
50%. For this reason certain models are excluded from particular IQ
analyses, due to small cell size.
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others used in the PV study in 1969-70.1 Second, they aie more

often used in preschool studies than the other tests used in the PV

study, and hence are better known and most easily interpreted. Third,

although the goals of the Planned Variations models vary greatly, all

models incf;Ide as an aim facilitating some kind of cognitive growth.

Finally, previous research bearing on interactions between program and

diild dharacteristics has dealt largely in outcome measures of achicve-

Trent and cognitive functioning. It seemed desirable to use this

research in formulating hypotheses; therefore, it made sense to choose

comparable measures.

NevertheleSs, although these two tests are the best indices of

dhildren's cognitive development available to the Planned Variations

Study, they are far from satisfactory if taken as Complete measures of

the cognitive effects of preschooling or of the degree t?. which PV

sponsors have achieved their cognitive goals. This point has been

made before (See Zimiles, 1970) but is repeated here as a caution in

interpreting what follows. The limitations in the content of cognitive

tests are'striking. Although they can measure aspects of the know-

ledge and information which the Child has acquired, they cannot

measure.the nature of his conceptual functioning- -for example; the

1The test-retest reliability for the 1937 scale of the Stanford-Binet
for children 21/2 to 51/2 ranged from .83 to .91, depending.on the IQ of

the child (tine reliability is highest for Children in the lowest IQ
..ranges). The reliability of the 1960 scale (used by PV) is probably
higher, since only the most reliable items are included in' the revised
form (exact figures are not, however, available for the 1960 Revision).

The internal. (KR -20) reliability of the PSI is about .?0. For
technical information on these two instruments, see Walker, Bane, ant
I3ryk, The Quality of the Headstart Planned Variations Data, Huron
Institute, 1972.
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strategy a child uses for classifying and ordering events, or the

ways he infers cause and effect. Furthermore, they say little about

personality traits like initiative, flexibility, and perseverance,

which many preschool planners consider a part of cognitive function-

ing, and which they intend their programs to foster.

In adiition to these limitations of content, there are those of

context. Many people =- especially young children from 16w incore

familieS--do not function at their best during a test (Zigler and

Butterfield, 68). This is true even when the tester is familiar and

trusted; it is more true when he is a stranger (seo Reisman, 62; and

Labov, 69). Furthermore, models vary in the degree to which they

prepare'children'for the didactic context of'the test--complicating

interpretation of data still further.

.Neither the PSI nor the Stanford-Binet was designed to evaluate

the success of a particular program in meeting specific goals. On the

contrary, both tests are intended to be "curriculum- free " -- appropriate

for a wide variety of,programs. They are intentionally insensitive

to subtle differences between programs. Indeed, all PV spensdrs have

major cognitive goals which these instruments do not tap. Yet the

subject matter of the tests is so broad that it is hard to be sure

exactly what the tests do measure.

For all these reasons, the results reported in these pages must.

be interpreted with caution. When analysis shows one group of Children

. outscoring another on the PSI in Model A, the temptation is to say that

these children are Therefitting" more. But it is important to"remeMber

that wehave evidence on only a very limited type of benefit. Often

P



the effect does-not even extend to all cognitive tests, much less to

other cognitive and non cognitive goals of preschooling.

We use these cognitive measures for lack of other equally

reliable instruments which measure other kinds of cognitive growth. .

If we keep their limitations firmly in. mind, then they-can give us

certain kinds,,of information' about effects of particular programs on

different types of students. But .if we assume, without any adequate

evidence, that the results we axe recording describe a pattern of total

cognitive growth, we may well be misled.
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Introduction to Part I

Tqe strategy for generating hypotheses has two steps. The first

is a selective review of the literature relating to interactions

between the variables and the models under study. `Iwo. bodies of

research seem particularly relevant: The first ccuprises the group of

studies which, in evaluating the impact of particUlar presdhOol models,

investigate the possibility of interaction betwe6n these models and

one or more of the child 'Characteristics on which

In a number of such studies, interactions are not

but the data presented suggests that a particular

has not occurred In such oases the data is used

theses.

this paper focuses,

explored explicitly,

interaction has or

to generate hypo&

L

A second group of studies; the aptitude-treatment :interaction

literature, examines°- the interaction. of specific educational treat

ments with particular ,attributes of students. The attributes selected

are, in general, more psychological than demographic--e.g., level of

anxiety, compulsivity/ gerieral ability, specific abilities. In most

of these studies the subjcts are school and college students rattier

than ptesdhoolers. This research is not used as,extensively as the
4...

but where findings or hypotheses seem especiallypreschool studiew,,

relevant they are summarized.

The second step in generating hypotheses is analysis and explora-

tion of the data from the first year--1969-70--of the Head Start

Planned Variations Study. In general( the strategy is as follows::

L

L

16,
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for each child variable, two -wayl'analyses of co-vip-iane
2

are used to

evaluate the importance both of the variable and of the interaction

between the variable and the models in lainin the variance in

4

post-test scores on the Stanford -Hint and PSI and gains3 an these

iwo tests.4

./

1The possibility of second-order'interactions (see foo to on p..,2)

suggests the advantages of using three-way analyses, r ther than,twa-.
way.' However, small cell sizes and an unbalanced desi make most
three-way analyses impractical. .-

2The Data-Text packaged program for unweighted-means analysis of
covariance has been used. An unweightetl means analysis was selected
because the Sample size for a particular program is unrelated to any
real properties of the mcdeL Since the number of children in each
model is -a-matte of chance, there seems no reason to give greater
weight to model which happen to have more children.

Covariates on these analyses include: age, se#F, race, preschool
experienCe, income, and amity size:" Pre-test score is included for
post-test analyses but no gains analyses. ..

Addi tional informati n on the sample and analysis is given ih .

Appendix C.

3The use of raw gain scores is currently in disfavor because of the.
pSOblems deriving from unreliability of instruhentsin particular
regression-to-the-mean effect. The use of -the post-test scores,
adjusted by pre-test, is generally considered to be more satisfactory
because it bypasses the regression p .A strategy which
includesthe use of gain scores adjus.-A for dovariatPs is used for
reasons related tathe design of the PV tudy. Because Pltnned
Variations is_ not a true,ieXperimental des i! with random assign-

,

Fent. of Sites-to sponsors,tertain vaxiabl: ,are confounded with
model *e,,Smithp 73) . 'In consequence/An th preliminary analysis
deScribed in Part seems necessary:to adopt a conservative
strategy: we. use to6-types of analysis for each test and limit iync.-
theses to occasions where two strategies--or else effects on two
instruments,-snpw a measure of agreeTnt.

Because i1' Part I results of gain score analyses appear similar
to. results' of'post-test analyses, the gain-scoreS'are not used at'

fall in Part II. Tedhniques,employed on the 1970 -71 data are
'described in'the intrcaubtion-to.Par't II.

4Fcr one child variable, age, a ,sonewhat"different approach is
. ,

taken. Details are given in Section IV. 1.3
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A7k.

Because the purpose of Part is tcfgenerate hypothesis the

1

, pattern of interactions is explored even where the overall interaction

does not reach acceptable levels of statistical sWificance." In

general, the results for the tour different dependent variables are

examined,tiOgether, and where two or more'analyses' show substantial and

compatible interactions between the variable and a particular model,,

a hypothesis is proposed. This criterion is based on the assumption

that interactions which show it anly'one analysis are less likely

tq reflect strong effects, and in consequence less likely to be

reglicated; it is, however, somewhat arbitrary,
*

The rest of Part I is divided into eight sections. Eaci.i' of the

/

first seven explores the main effect of one of the seven variables

listed above and possible interactions of this variable with the eight

models of preschooling. The format of these sections is similar:

eadi begins with a brief description of the variable, followed by a

summary of selected researdi which bears on this variable and its

puss le interactions Nqh program typo. 'A third subsection discusses

results of analyses of the 19.69-70 PV data as they relate to this

variable. Finally, hypotheses relating to the variable are proposed.

TM hypotheses fall into two categories: strong and weak; Strong

hypotheses are those grounded in earlier research and suppOrted by

resultgrof the 1969-70 PV analysis. Weak hypotheses are Of two types:

scue are generated empirically from the data with little Or no

grounding in previous research; others are based on the Endings of

'Strictly speaking, " statistical significance" has little/ meaning in

the context of the PV study, since the assunution of rangan assignment
is violated (See Smith, 73). In this report, the term i$ used merely
as a heuristic, to indicate the magnitude of/effects.

.44
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earlier studies but are unsubstantiated by the first round of

PV data.

The final section presents a summary list of hypotheses discussed

in the preceding pages.- Th is section re- examines the three questions

rail -cad in the Antroduction and proposes hypotheses relating to these

questions.

r.

/

4.

I#
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I. INITIAL ABILITY

Itseems reasonable to suppose that some educational approaches

will produce their largest gains with Chi]. dn of high ability, while

others will be most successful with the less able. For this reason
k

it is-of interest to compare the cognitive gains of children of high

and low initial IQ in different models. There are, however, methodo-

logical difficulties in such comparisons: the regression-to-the-mean

effect will artificially inflate the gains. of dhildreliwho score low

on the initial test, while deflating those of high scoring children.

This regression effect has two aspects, one of which is statistical

and th) other of'which is "real".

Statistical regression is related to the reliability--or, more

accurately, the unreliabilityof the test used; for a per`ectly

reliable test (one for which pre-test score perfectly predicts post-
/

test score) statistical regression poses no problem. However, for any

test with a reliability of less than 1.0, random errors affect the

precision4oft!he score. Assuming no systematic bias exists, half

these errors will lower dhildrer03 scores, while the other half will

raise them. If we look at the diEference between pre- and post-test

means for the whole population, chisc errors will balance out and the

mean gain we observe will be tae EixT as the real gain. If, however,

we stratify the population acco:o.ing to initial test scores, dividing

the children into, say, "high" ".low" groupS'; our law group will

probably inclivie more children '';,c.se scores have been artificially
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depressed by testing errors, while Our high. group will incl1390 a dis-

proportionate nutter of children whose scores have been inflated.'

Assuming that at post-test the errors are on again randomly

distributed, the bottom group will appear to gain (even if no change

at all hciccurred) ahile the top group will appear to lose relative

to them. The greater the unreliability of the test the stronger this

effect will be.

There are several ways to deal with the problem of statistical

regression. The firgt is to use one test to stratify and a second

test to measure gains. This techniqUe will reduce regression error

to the extent that errors in the two'instruments are unccrrelated.

In dealing withthe PV data, I have stratified,dhildren according to

initial scores on the Stanford-Binet'and then compared the of

higKand low IQ groups on another best--the PSI. We expect that errors

on these two measures are as close to uncorrelated as is possible,

since the tests are given an different days and ?by different testers.

When this procedure is used, any unreliability in the initial IQ test

score will tend to reduce differences between the groups, since it

will lead some children whose "real" IQ scores are high to be classi-

fied as low,, while others, who are really law, will be misclassified

as high. This, however, will not basically distort results; it may

lead to azare conservative estimate of the effect of initial IQ

on gains.

The second way of dealing with the prablem of statistical

regression is to-cappara the- standard detriation. (SD's) of two groups,
,

rather than the gains of high and law scoring children. The standard
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deviation is here considered to be an index'of the spread of scores;

we would expect that if a program is systematically more effective

in raising the scores of initially law-scoring children, then post-

test scores would be closer to the mean than pre-test scores. Con-

versely, if the program is most effective with initially high-scoring

children We would expect the range to increase. This increase or

decrease in the spread of scores will be reflected in a parallel

dhange'in the standard deviation if'the reliability of the test

remains unchanged and if scores are normally diStributed. If we have

reason to believe these conditions are met, we may therefore make scam

(cautious) inferences by canparing pre- and post-test SD's.

These two tactics are helpful in separating statistical regression

from any relation between "real" IQ and gains. However, the word

regression is often used in preschool studies to describe a second

phenomenon: the real tendency of children's measured IQ to rise

during the first year of an effective treatment and then level off.

Thus, a group of_ children who have made spectacular gains in the

first preschool.year (as, for example , in Weikart's aomi.oarative study)

ore expected to "regress" during the second year of the program.

This does not usually mean that the researchers believe the

first-year post-test systematically inflated children's scores, but

rather that the first year of preschool appears, generally, to

proM.de a larger impetus to intellectual growth than subsequent

school experiences, and that children who have made very large gains

do not generally maintain the rate of growth relative to a national

population of children of the same age. This Phenomenon-is real
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enough, and worth bearing in mind, but in the interests of clarity

it might be better idehtified by another name than regression.

When I use the term regression in this report, I refer only to static=

tidal regression.

Previous Research

Most studies of pre-school achievement do not present data which

permit us to compare the relative gains of high and law scoring child-

ren and have complete confidence in our conclusions. When the

researcher stratifies studentS according to initial scores and compares

mean gains of the resulting groups, we find it difficult to separate

regression effects from "real" differences. Comparing pre- and post-

-test SD's gives us somewhat more information, but in order to inter-

pret ther4sults of'thes arisons- we must assume that test relia-

bility remains unchanged and thathe shape of the distribution is

nearly the same at,ae-atest and post-test. We cannot, of course,

be certain this is true unless we hhve examined the data.

It would he.justifiable to ignore data reported by other

researchers and limit oueinquiry k) an examination of the PV data.

jiowever, it does seem desirable to compare PV results to those of

previous research where this is possible. I therefore include

results reported in other studies here where the likelihood of these

results being. misleading seems small.
.

If we look only at IQ data, the Chances of the assumptions

concerning distribution and reliability being net are good. According

to the PV reliability study (Walker, Bane and Bryk,- 1973), the relia

bility- of this measure changes very little With pre-school experience.
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A very slight increase in reliability from pre-test to post -test is to

be expected due to the children's increased age. The shape of the

distribution is harder to deal with: without seeing the original data

we cannot be absolutely certain that the distribution remains

unchanged. However, we do know that floor and ceiling effects, which
(-

are often observed on achievement tests, do not occur on the IQ due to

the construction of the instrument. We also know that IQ scores do

tend to be normally distributed, In the PV 1970-71 a practically

distribution-free test (Nemenyi, 1969) has been used to test hypo-

theses of no difference in spyead for each model, pre- and post-, on

the PSI and the Stanford-Binet. Although both tests show some differ-

ences in distribution between pre- and post-test, results for the

distribution-free comparison are. the same as results for the simple

comparison'of SD's. These results suggest that the test is not

terribly sensitive to small dhanges in the distribution such as are

likely'to.occur on the Stanford-Binet. Nonetheless, we have obviously

to be cautious in interpreting differences we observe.

4

-The study by Kraft, Fusdhillo and Herzog (68) of a two-year

traditional nursery school program in Washington, D.C. illustrates

the misleading potential of stratifying by IQ and then comparing

gains of high and 16W scoring groups. An app6ndix to thit study shows

the lowest group (initial IQ less than 7) gaining 23.1 IQ points

during the first year of the program; this is conpared to a gain of

4.6 points for the highest group (initial IQ. greater than 94).

The author infers, not surprisingly, thatthe neediest Children have

benefited most. However, comparison of the variance in IQ scores
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at the beginning and end of the first year reveals that, far from hav-

ing decreased, the variance has increased slig4tly (not significantly).

I conclude from this fact that the reported rences between the

gains of initially high and low-scoring groups are due in large part

to regression.?

Inn Erickson's-Kalamazoo (69) study, which compares the effects

of a Bereiter-Engelmann program, a traditional program, and no pro-

gram at all, the standard deviations of. the IQ scores of both preschool

1

groups are well above that of the control group at the end of the

first preschool year (no pre-test scores given; random:assignment of

children.among the three groups). . The difference in variance between

(It

the Bereiter-Engelibann and control (no preschool) groups is signifi-

cant at the .05 level; the variance reported for the traditional pre-

:,

school group is nCt significantly different from those of Bereiter-

Engelmann or control groups. For control children kindergarten is,

, ,,

1These results are puzzling, since the usually-high reliability'of the
Stanford-Binet would not lead us to expect a regression effect any-
where near large enough to explain these results. HoweVer, analysis
of,the 70-71 PV data does suggest that the relation between fall
and sp ing IQ score

19.
is different for younger and older Children, with

the co elation between pre- and post-scores being especially weak
for youhg children. Children in'the Kraft study are nearly a year
younger )at time of entry than the youngest Children in the PV study.

, Therefore these odd results may simp12ereflect the great diffi?Ulties
of obtaining a reliable test score-for very young children.

2The reliability of the test may have changed between pre- and post-
test but if it did it is likely to have increased (it is slightly
easier to,bbtain a re.:.able score for children who are older and
for those with prior preschool experience (See Walker, Bane and Bryk,
1973). An increase in reliability would be expected to decrease
the SD, not increase it, sb reliability Changes probably do not
explain reported results.

F
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the first school experience; for the group entering the Bereiter-

Engelmann kindergarten the variance in scores increases as does the

mean IQ. For those attending the regular kindergarten the mean IQ

and the IQ variance decreases somewhat. These results may suggest

that when the first preschool year raises IQ scores substanti&lly it

is likely to increase the spread ,of children's scores.

David Weikart's (72) comparison of three preschool curricula--

his own cognitive program, a Bereiter-Engelmann model, and a tradi-

tional programshows dramatic increases both in mean IQ score and in

IQ variance between the beginning and end of the first preschool year.

It is interesting that the variance in post-test IQ scores of the

traditional group is consistently below that of control groups (means

and standard deviations are given for two control groups in Ntikart,

70) while that of the cognitive group is consistently above that of

control groups. These results suggest that Wtikart's cognitive

program tends to increase the spread in IQ scores while the traditional

program -more than no program at all--acts to decrease it. However,

I would interpret these data very cautiously for two reasons.: First,

the exceedingly small SD's reported at pre-test, and the in eases

reported for contrast as well as preschool groups, suggest that the

changes may result in part from the initial selection process (only

"functionally retarded" children). Second, the pre-test mean for all

groups is so law--ranging frail 73.0 to 84.4--that the whole group

may be considered equivalent to low IQ groups in other studies.

Van de Riet's (72) evaluation of Sprigle's Learning-to-Learn

program compares the IQ scores of four and five year olds before and
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after participation in two preschool programs, one experimental and

'one traditiondl. For both groups of children in traditional programs

(a nursery day care center and a Title III kindergarten) the standard

deviation of scores increases markedly; in the case of the kindergarten

Children this pre-post difference is significant. Pre-post differences

for the two experimental groups are smaller and insignificant,; for the

four year old group the SD actually decreases.

Hodges, Spicker, and McCandless (67), comparing gains of Appala-

chian five-year-olds enrolled in a structured experimental preschool,

a public kindergarten, and no program at all, report no significant

relation between gains and initial IQ for any group (standard devia-

tions not given).

These data from preschool evaluations suggest that successful

preschool programs, whatever their curricula, do not generally decrease

the variance in IQ significantly, at least for first-year children.

On the contrary, where a significant change in variance does occur it

is generally an increase. In all likelihood this MOMS that IQ gains

are either uncorrelated with initial ability or that Children of high

Ability are gaining more. The preschool data do not suggest that

certain types of programs consistently increase the variance more than

other programs. Although both Weikart (71) and Erickson (69) report

higher post-test SD's fat Bereiter-Engelmann than for traditional

programs, in neither caqe are the differences significant. ,There is

some suggestion, from David Weikart's Comparative evaluation ( Weikart,

71), that his,cognitive program may increase the variance in IQ

scores more than other pre-school programs.
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Two sources might have led us to expect different patterns for tra-

ditional and BereitPr-EngeImann programs. The first is Bissell's

re-analysis of the data collected by Karnes, DiLorenzo, and Weikart

(Bissell, 70). Bissell finds an interaction between program and SES,

with the higher SES children gaining more than lower SES children in

"enrichment" programs and the lower gaining as much or more than the

higher in "structured".programs (Bereiter-Engelmann and Karat' Amelio-

ration program). Since for nearly all programs the prescores she

reports for law SES children are lower than those of the highest SES

group, we might expect to find a similar pattern for initial IQ; in

the terms of the present discussion this would lead to the. expectation

of a decrease in the variance of IQ scores for Children in Bereiter-

Engelmann programs and an increase for children in traditional pro-

grams; this expectation is not confirmed.

The aptitude treatment- interaction (ATI) studies relating to

general ability would lead to a similar expectation, although the

relevance of these studies to PV models could be questioned. Bar-Yam's

(69) review of that literature summarizes three studies (Wispe, 1951;

Calvin, 1957; Ward, 1956) reporting an interaction between teaching

style and student's ability. In all these studies students of low

ability.achieved more in "directive" than "permisSive" classrooms.,

In general, the curriculum made less difference for the students of

high ability, but when the measure was understanding rather than recall,

the brighter students did saneWhat better in the "permissive"

environment.
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One reason for questioning the pertinence of Bar-Yam's "directive"-

_missive" continuum to Planned Variation models isthat in these ATI

studies the class works. as a unit in both the directive and- non-

directive treatments. In the directive method the teacher takes all

of the responsibility for raising questions and presenting material,

while in the non-directive method students take some -of it. However,

in the less - directive PV models nest teaching is done either on a one-

to-one basis or in very small groups, not in large student-direCted

classes. Research in the "discovery method"would be somewhat more

relevant, but investigators studying--"discovery" classroomg have not

generally used ability to categorize students.

For all these reasons plus sore others--the age of the students,

the c-utcores'sought--the ATI literature As limited application to

the PV study. However, these studies do illustrate the.direction of

thinking among researchers who have considered possible interactions

between classroom practice, intellectual ability, and achievement.

One purpose in eamining the 1969-70 data is to see to what degree and

in what ways the hypotheses and distinctions of this literature are

relevant to PV models%

1969-70 FV Data

Comparison of the standard deviations in pre- and post-IQ scores

reveals that, for the PV sample as a whole, and for each individual

model except Weikart, 'the SD's decrease between fall and spring testing.

For the sample of alb. children in PV classroom, this drop is
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significant (p < .05), but for most individual models it is not, due

to the smaller N's. The exception is Gordon, where the decrease in

variance is significant (p < .05)t, The. variance in IQ scores also _
!,

drops for comparison children (children in unsponsored Head Start

classrooms) but the drop is considerably smaller and insignificant.

Were ,this not the case we, might conc,lode that the pre-post variance

changes result merely from an increase of test reliability. However,

the difference between PV and comparison samples indicate that this-

explanation is inadequate.

Table Ia gives means and SD's pre- and post- for all models.

For the Stanford-Binet these figures are given first for all children

in the model and then for those without previous pre schooling. The

pre-post SD's are compared both ways on the theory, that the drop Ah'

SD's might merely reflect first-year children catching up with those

having previOus preschool experience. However, this appears not to

be the Case: the decrease is no less for the group ,of. children with-

out previous preschooling than for the sample as a whole.

The PSI also shows SD's decreasing acrOss models. These results

suggest that for both te4191111 children who initially score low gain 4140414.

O.
more than those who score high. They are surprising inasmuch .as

programs studied by other researchers have shown a tendency to increase

A
rather than decrease the variance of scores alkirst-year children.

For'further analysis of the PSI data, children have been divided

into two groups on the.basis of their fall IQ scores, the "high" group

consisting of children initially scoring above the sample mean (92.5

points), and the "low" group of children scoring below it. The
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unweighted means analyses of covariance reveal significant main effects

for initial IQ. 'As expected, these effects-favor law IQ children for

psi gains (1) < .05), the differeNce between the adjusted mean gains -

of high and,low scoring children being 2.702 points. For the covaried

post score the main effect (p < .001) favor's high IQ children, with

the difference in adjus'ted.post-scores being 3.998 points. videntlY,

1O4 IQ children start lower, gain more, but still end up lower.

The model-by-IQ category interaction is significant (1) < .05) for

analysis of PSI gains but not for the PSI post-test analysis.

Interaction effects are computed after the main effects of model and

IQ category are taken out; they refer to the within program effect of

the IQ category on adjustet: (covaried) scores or gains. Thus, for the

Tucson program the difference between the adjusted PSI post-test

scores of high and low IQ groups is 8.068 points. Of this difference,

3.998 points is accounted for by the main effect of IQ. This leaves

a 4.070 point difference to be explained by an int-Practi-i-oLIQ cate-

gory and model; this interaction effect is expressed (see upper-right-

hand cell of Table lb) as ±2.035.

Table'Ib below gives the magnitude and direction of all,inter-

action effects greater than ±1.0 points for-both analyses. This cut-

off is chosen arbitrarily, as a heuristic. 1-.1.0 points expresses a

difference of 2.0 points between adjusted-post-test scores--.20 SD's

on the Stanford-Binet, and .17 SD's on the PSI.

The 69-70 data suggests that across programs there is a tendency

for Children of Low initial IQ to gain more than those of,high initial

IQ both on the PSI and on the Stanford-Binet. It suggests that this
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Part I

Table Ib*

Analysis of Covariance Interaction of Initial IQ Category with Model:
Adjusted Interaction Effects Greater than 1.0 Points**

1969-70 PV Data

Dositive for
low IQ children
(initial IQ < 93 points)

PSI Weikart (± 1.136)
Post-test

Gordon (± 2.047,

PSI Gain Weikart ..(± 2.605)

Gordon (± 4.643)

a

Positive for
high IQ children
(initial IQ > 92 points)

Tucson (± 2.035)

Bank St. (± 1.122)

Bushell (± 1.042)
Bank St. (± 1.568)

Tucson (± 2.952)
EDC (± 1.41)

*Sample: all children with valid scores on PSI, fall and spring.

**This means that with the main effect of previous presChooling.taken
out the difference between adjusted means is greater than 2.0
poin ts. This amounts to one-fifth of a standard deviation on the
PSI and one-sixth of a standard deviation on the Stanford-Binet.

Covariates include age, sex, race, preschool experience, income,-
and family size; pre-test core is a covariate in the post-test
analysis. All'models are included in these two analyses.
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tendency is strongest and most consistent in Gordon sites. Beyond

this, it offers some support to the ATI hypothesis that less-directive

progrars are more favorable to the achievement of 'sigh ability students

than to that of low ability students: the program Showing consistent

effects of some magnitude favoring high IQ children f'. r the PSI are all

on the less-directiVe end of the continuumsee Table lb, right-hand

side (Bushell does show up in the lower-right handcell, but not in

the upper right).

The results for the Weikart program are contradictory and somewhat

baffling. The IQ data suggests.that this may be the only PV model to

increase the variance in IQ scores between fall and spring testing.

This fits with Weikart's awn data (Weikart, 72) which Shows the vari-

ance in IQ scores for children in his cognitive program rising signi-

ficantly and dramatically during the first preschool year. The PSI

data, however, Shows an effect favoring the achievement of low IQ

children--the exact opposite of what the IQ data would lead us to

expect.

If this contradictory pattern were to be repeated in the 1970-71

data we would be forced to see it as resulting from differences between

the two tests, saying in effect that this model increases the spread

of IQ scores but decreases the spread of adhievement. But until such

an interpretation receives support frail another round of data, I would

give greater weight to the IQ data because it follows the pattern of

Weikart's earlier study.
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Hypotheses

Strong

1. LeL active models 'will sho4 interactions favoring child-

ren of high initial IQ on the PSI post-test.

The ATI literature suggests the hypothesis that in-less-
directive ("permissive") environments, Children of low
Ability will be at a disadvantage. This hypothesis is
supported by 'the 69-70 data.

2. Wbikart programs will shag a stronger tendency than other

programs to increase the variance of IQ scores.

This hypothesis is suggested by Weikart's comparative
evaluation data (nbikart, 72) and supported by the
69'170 data.

Weak--Based on 69-70 PV Data

3., In Gordon programs within-model interaction effects on the

PSI will favor dhildren'of low initial IQ. The variance of

IQ scores will tend to decrease in this model.
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II. PREVIOUS PRESCHOOL EXPERIENCE

Both in 1969-70 and in 1970-71, the Planned Variations sample

includes a number of children with some prior preschool experience.

Although the PV.sudy does have information on the duration of this

preschooling, and whether or not it,was Head Start, theestudy has no

data concerning the character of this experience-Whether the,. program

was highly-directive or not, whether the orientation was academic,

emotional, or simply custodial. It is therefore unfortunately

necessary to lump together all prior preschooling, even U1041

ren's experiences undoubtedly differed in important ways.

In the 1964-70 PV sample, children with previbus preseLooling

score higher on the Stanford-Binet pre-test than children without it.

For the entire 69-70 sample, the magnitude of this difference is 5.4

points. Aswe might expect, however, the raw gains of the children

without preschool experience are larger; so that post-test differences-

between the two groups are considerably smaller.

The relatively small IQ gains made by PV children in their second

year'of preschooling are not particularly surprising': the data frog

most other evaluations 40 two-year programs follow. a similar pattc.

(see, for example,. Gray and Klaus, 1968; Kraft, Fusd'uillo, Herzog,

1968; Beller, 1969; Erickson, 1969; Karnes, 1969; Weikart, 1971; Van

de Riet, 1972).1 'Even in Beller's study, which is remarkable in

lAn interesting exception to this rule is the control group in Van de
Riet's study (72). This group made no IQ gains in a year of a tradi-
tional day care program, but made significant gains in a Title III
kindergarten the following year. The other control group, without
previous preschooling, glowed no IQ gains in the 'kindergarten,
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reporting significant IQ differences between children with one and

two years of preschooling which are maintained as far as third grade,

ki':ylergarten IQ gains of Children with nursery school experience are

very small.

This does not mean, however, that the effect of a second preschool

year on children's test scores is trivial. On the contrary, as Mar-

shall Smith (73) has shown in his report on the 1970-71 PV data, even

Children with prior preschooling show gains two to three times as

great as those we would expect to Observe for a comparable group of

children not enrolled in preschool.' 'This is true both on the PST and

on the Stanford-Binet.

From what we know about the emphases of .different models, it

seems reasonable to guess that same prograis may be especially

effective in boosting test scores of Children who are entering pre-

school,for the first time. Other programs--perhaps those whirr place

a high value on fostering children's initiative--might be soueWhat

more successfUl with second year Children. I have therefore asked

two questions concerning the pattern of second year gains. First,

are some models more successful than others in producing cognitive

gains for children with an earlier preschoOl experience? Second,

do some types (or categories) of children gain more than average,

from a second preschool year?

1This finding is explained in M.S. Smith, Some Short-term Effects
of Project Head Start: A Preliminary Report on the Second Year of
Planned Variation, 1970-71, Huron Institute, January 1973.
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Previous Research

The effect of curriculum on second year gains. The design of

the Kalamazoo study (Erickson, 1969) makes it possible to study the

relative importance of first-year curricula, second-year curricula,

and the match between the two. Children in this study were randomly

assigned to three preschool treatments: Bereiter-Engelmann, tradi-

tional, or none (a control group). After one year of preschool, half

the children in each group were assigned to a Bereiter-EngeImann

kindergarten and y-le other half to a traditional kindergarten. The

IQ scores at the end of preschool and kindergarten are given below

for each combination of school experiences.

Table hia shows a strong main effect of first year curriculum on

second year IQ post-score; this effect favors Children from the Ber-

eiter-Engelmann preschool. The main effect of second-year cUrriculum

is insignificant. However, the interaction of first and second year

curricula, taken in conjunction with firs-6 year curriculuM, is

signifidant (p <'.05) according to Eridkson's regression analysis.

Table IIa indicates that Childrep in each preschool group benefited

more from a kindergarten experience which was unlike their presChool

than'from one that was like it.1

410. gains most from a second preschool year? The IQ data

reported by Kraft,'FUschillo, and Herzog (68) for

11Wo other studies (Karnes, 1969; WeikaM-1972) coupare the IQ gains
of children in several types of presdhool-program Over two years.
However, because Children were in the same program both years in these
two evaluations it is impossible to separate the effects of first and
second year curricula on second year IQ gains.

O
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Table IIa

39.

Stanford-Binet Scores for Children in Two Types of
Preschool. and Kindergarten Program

(Adapted from Erickson, 1969)

IQ at end of preschool

N
54-s

S.D.

IQ at end of traaitional
kindergarten

S.D.

IQ at end of Bereiter- ,

Engelmann kindergarten

S.D.

Preschool Curriculum

Bereiter-
Engelmann 'Traditional Control

136

108.1

17.9

138

105.7

16.7

30 .

-
28 29.

111.7 100.6 91.5

13.89 13.5 2 9.33

30 28 29

108.7 103.2 104.9

13.36 - 13.07 16.53
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children attending a two year traditional nursery School program in

Washington, D. C. indicates that lifferent children may benefit during

the first and second years of preschool. For their sample, the proba-

bility of a child's making "significant" second year IQ gains (they

define gains of five points or more as significant) was nearly twice as

great if he had not made such gains the first year as if he had.1

The Kraft data also suggestthat, at least in a traditional

nursery school program children of low initial IQ (where "initial"

refers to IQ at the beginning of the first year of preschool) may

make greater IQ gains during the second preschool year than dhildren

of high initial IQ. Kraft et al. report second year gains averaging

7.6 points for the group with initial IQ's of less than 75 and an

average loss. of .2 Points for children whose initial score exceeds

94 points. TheSe differences cannot be attributed simply to

regression error, Once the initial IQ on which children are classified

is not one of the two IQ scores uSed in computing second year gains.
3

YR 2 Gains

Yes, No.

YR 1 Yes 7 16 Adapted from table on p. 71 in
Gains Kraft, Fusdhillo and Herzocj.

No 7. 5

2Page 76.

3Children were tested the sumer preceding the first preschool year,
during may and June of the first year, and during May -and June of
the second preschool ye r. the first test was used to classify them
according to initial IQ; the second and third were used to calculate
second year IQ gains.
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The data reported in Erickson's Kalamazoo study suggests a:simi-

lar patt9rn. Although gains are not reported in teLlun of initial IQ

strata, inferences about what'group has gained most from the second .

preschool year may be made by comparing the variances in IQ scores at

the ends of the first and second If children who scored high

on the earlier test have gained more than those initially scoring law,

the variance would increase. If, on the other hand, the children who

scored lower on the first test have gained mote, the variance would

decrease. For both icreschaol groups, the variances in IQ scores

reported for the end of the preschool year are significantly higher

than those reported for the end. of the kindergarten year. This

suggests that in both types of kindergarten, second year children of

low IQ made greater gains than those of higher initial IQ. \

One might from these two studies that Children of high

Ability adjust more quickly to preschool than thOSe of low ability and

in consequence make somewhat greater gains during the first preschool

year (as noted in the:Section on initial IQ, ,mast studies show SD's

increasing between fall and spring of the first preschool year). It

is possible that because of their larger first year gains these high

ability children are less likely to make second year gains; the child-

ren of low ability, on the, other hand, 41lay have taken longer to adjust

to preschool and make large gains only in their second year.

,Karnes, like Kraft, reports'IQ gains by initial IQ strata as

well as by program. In the Bereiter-Engelmann'kindergarte2t Children

of lowland average initial IQ ("initial" referring, Again, to the score
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computed at the beginning of the first preschool year) gain consider-

ably more during their second preschool year than Children scoring

relatively high at the beginning of preschool.' The significance of

these differences can not be evaluated because SD's are not reported.

No oonsiStent differences between strata exist for the follir groups

attending public kindergarten.

Van de Riet's evaluation of Sprigle's "Learning to Learn"

Program (Van de Riet, 1972) suggests that a second preschool year may

actually have a long term effect on the variance in IQ scores. Van de

Riet reports tha although the mean IQ score of the children with one

and two years in the experimental preschool program does not differ

significantly by the end of grade 2, the standard deviation of the

scoles of the group with two years of.presdhooling i4 considerably

(and significantly) smaller than that of the grbyp with only one year

of preschooling.

Kraft et a]. suggest the possibility of a second-order interaction

between socio-economic status, program and previous preschool exper-

ience. Signik,cance levels are not given, and the numbers are small,

but, again, the data is suggestive; Table IIb below,.adapted from

their presentation, shows-the proportion of children at each SES level

making of five of more points in the first and second year of the

traditional nursery school program. The categories are not mutually
0.

"Again, these effects cannot be attributed 'to statistical regression,
since the initial IQ score used in stratifying the sample is not one
of tne two used in oomOutingsecond year gains.
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Table 111J-rt- *

Proportion of Children in Three SES Categories Making IQ
Gains of Five Points or More (Greater Than One-half a Standard

Deviation) during the First and Second Preschool Year.

,

. LevelSES

Adequate

(n = 8)

Borderline

(11 = 7)

Poverty
.

(n = 19)
.

.

Proportion
of children
making
gains of
five points
or more

Yr. 1

.

.75 ,72 .

.

.58

Yr. 2

.

.25 .42 .53 .

*Adapted fram Kraft et al. (1968) table on Rage 76; children classified
in accordance with income level categories devised by the Social-
Security Administration.

d

loe
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exclusive: some children gain both years and others make no gains

at all.

Table IIb suggests a positive correlation between SES and IQ

gains' for the first yearSildren. This is in line with Bisell's (70)
4

finding that-for less-structured programs SES ispositively.correlated

with gains. However, the secondr data reverses this pattern, and

it appears that:for the second year SES,may:be negat±vely'correlated

with gains, even in this less-structured presdhoql.

In summary,-the data collected in prOkous'preschool evaluation

stucs_i_--!s suggest the following -hypotheses concerning the,cognitive.

effects of a second year of preschooling and the interaction. of- previous

preschool experience'and.program type:

1.0 In a given presdhool pxogram,'the IQ'gains of dnildren with
previous preschool experience are less than those of
_Chijdren without such experiende (all studies).'

2. Children with a particular 'tpla; of preschool experience
make greater second year IQ gains in ayrogram which is
quite different from their-first experience than in one
which is similar to it 'SrickSon).

Children whosetfirst preschool' experience is in a highly
structures program are more likely.:to maintain, or- increthe

IQ gains during the SebOnd preschool year than children
whose first year 'pl:ogram'iS less structured (Erickson).

4. Children making large IQ gains in-their -first preschool
year are less likely to make.sUlostantial gains during the
second year,than dh4dren making negligible gains the
first year (Kraft,, FUschillo, and Hertog).

5. Children of lbw initial IQ aremorelikely than Children of
high initial IQ to/make large gains during the second year
of presdhOoling Ocraft, FUschillo, and Herzog; .1
-Erickson) ..

J. 6. Children of low SES a e more likely toiMake second year IQ
gains than those of high SFS (Kraft, FUschillo, and Herzog).
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1969-70 Data

Because specific information on the character of each child's

earlier preschool experiences is unavailable, many of the hypotheses

listed above can not be tested on the 1969-70 data. These data have

therefore been used mainly to test hypothesis 1 and to look for inter-

' actions between particular models and preschool e:sperience.

To evaluate the significance of interaction effects, two-way

analyses of covariance were performed on PSI post-test scores, PSI

gains, IQ post-test, and IQ gains.1 Far West was excluded from all

analyseS, and Bank Street and Bushell from IQ analyses, because of the

small number of Children with preschool experience enrolled in these

models, All four analyses show main effects favoring Children without

previous preschooling. These effects are significant only for tile two

analyses of gains ,(p .02) .

2
The magnitude of the effect is substan-

tial for IQ gain, the unweighted adjusted gain for children with pre-

school'experience being 1,1 points, a.; contrasted with 5.4 points For

-those without preschooling (a difference of about one-third of a stand-

ard deviation). The difference between the two groups for PSI gairvis

smaller, amounting to only 2.0 points (about one-fifth of a standard

deviation).

3-See Introduction, page 16 for covariates and general methods.
..00°

2In other words, children with prior preschooling gain less, on the
average, than those without, at the difference between the two
groups becomes insignificant when o controls for initial score.
Apparently children with prior pres Doling gain less only to the
extent that they start higher.

I

.4



Th interaction of preschool experience and model is significant

above, the .05 level only in the PSI gain analysis, but approaches

significance for the other three analyses. Table IIc shows the size

and direction of interaction effects for the four analyses, where the

magnitude of these effects is greater than 1.0 points. It is important

to remember that programs listed as showing effects positive for child-

ren with previous preschooling (left-hand side of Table IIc) do not

necessarily show larger adjuster' gains for these children, since the

main effect of previous preschool experience has been taken out. Thus,

children with preschool experience in Engelmann-Becker sites actually

gain less on the Stanford-Binet than those without such experience,

but because the difference between the two groups is 1.3 points, as

contrasted with the 4.2 points for the entire PV sample, it is said

to show an interaction favoring those with preschooling.

On the basis of Table IIc we might hypothesize interaction effects

favoring children with previous presdhoolingin Tucson and Bank Street,

and favoring children without preschool experience in Gorraon and

Engelmann-Becker.1 Weikart's scheme for classifying prOgrams (44aikart,

72) might be useful in interpreting these Observations. It seen

reasonable to suppose that in the programs which require a good deal

1-Ordinarily, models which show contradictory patterns on the two tests
are not included in hypotheses. I make an exception in this case for
two reasons. First, as explained on the previous page,..the IQ gains
interaction favoring; those With previous preschooling is someWhat

\

misleading--it actually reflects not a tendency of the model to benefit
these children substantially, but rather a failure to produce average
IQ gains for Children without preschool experience. Second, the
effects on the PSI favoring those without preschool experience are more
substantial than any others on the table.
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of initiative on the part of the child "child- centered" programs,

in Weikart's termsprevious preschooling might be an advantage, while

in programs where the primary responsibility is laid on the teaching

adults, such experience might be less useful. Weikart places both

Bank Street and Tucson in the "child-initiates" category, and

Dlgelmann-Becker in the "adult-initiates" group. .Although Gordon

differs importantly from all these models, its prirAary emphasis seems

to be on the role of adults in dhildren's learning. Ir this it seems

to resemble those models falling into the "adult-initiates" group.

In effect this may mean that in "less-directive" or child-

centered. programs certain kinds of preparation facilitate cognitive

gains, while in "more-directive" models pre ation is less important
/

perhaps even a disaffikntage. This result parallels the suggestion

made in the previous section that less-directive models favor the

achievement of Children of high initial IQ. Taken together they

indicate that Children with certain kinds of educational advantages--

either prior preschooling or h gher initial IQmay be more likely

to mike effective dioices in a presdhool environment.

There is, however, another possible interpretation, and it is

worth bearing in mind. It may be that the Choices made by the "more

prepared" children are simply more likely to lead to the types of

learning measured by the PSI and the Stanford-Binet. It is quite

possible that the first-year children- -and/or those with low initial

IQ scores--are learning cognitive skill,sequal or: greater importance,

but ones which go unmeasured. They may be learning .how to fipd same-
'

thing to do, how to scan a room to. learn what options it offers, how
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to distinguish an adult who is free to give help from one who is busy

or preoccupied, and how to tune out some, but not all, of the noises of a

busy room:, These skills, and a hundred others like them, are not

measured by the PSI and Stanford-Binet so we don't know who is learning

4111,

th , or in which models. But it certainly seems possible that first-
_

year children in less-directive classrooms spend much time polishing

these s lls; equally, it makes sense that Children wholpossess them

may, in such onment, make greater gains on cognitive tests.

Hypotheses

Strong

1. the cognitive gains of children having previous presc_tcx)1

experience will be smaller than those of children having no

such experience.

This finding, is common to nearly E.11 preschool evaluations
(see p. 36 ). It is supported by the 69-70 PV data.

Weak--Based on Literature

2. Children with a particular type of prescAool experience will

makesgreater second-yyar IQ gains in a program Which is k

different from their first experience than in one which is

. Eh
similar to it.

This hypothesis is suggested by Erickson's IQ data.

3. Children whose first preschool experience vas in a highly

,structured program will be pure likely to mailntain or, increase

IQ gains during the second preschool year than children whose

1first -year program was less structured.'

This hypothesis is suggested by Erickson's IQ data.
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4. Children making l.rge IQ gains in their first preschool year

will make smaller gains during the second year than Children
/.

making negligible gains the first year.

This hypothesis is suggested by the findings of Kraft,
Fuschillo, and Herzog.

5. Children of low initial IQ will make greater gains during the

second year of preschooling than Children of high initial

IQ.

This hypothesis is suggested by the data of Kraft, Fuschillo,
and Herzog, by the.Karnes data on IQ gains in the Bereiter-
Engelmann kindergarten, and by 'the IQ variances reported in
Erickson's study.

6. Children of low SES will make. greater second year IQ gains.

thin those of high SETS.

This hypothesis is suggested by the data of Kraft, Fuschillo,
and Herzog.

Weak--Based on 1969-70 Data

7. In Tucson and Bank Street programs, interaction effects on both

cognitive measures w411 favor children with previous pre-

schooling; in Gordon programs, interaction effects will favor

children without such experience. In Engelmann-Becker programs

interaction effectS on the PSI will favor those without pre-

vioLis preschool experience.

This hypothesis is based on the 1969-70 IN data. In a more
generalized form it might be stated "Child-centered" or "less
directive" programs will show interaction effects favoring
second-yeas Children while programs where the initiative lies
primarily tith adults will show interaction effects favoring
first-year Children.

(
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III. SEX

Differences poth in the, maturation rate of preschool girls End

boys and in culturally-based expectations for their behavior raise the

possibility of sex -by -model interactions. However, contradictions

in the research on intellectual differenbes between boys and girls in

different preschool programs create formidable Obstacles to the genera-

tion of specific hypotheses about the form of such an interaction.

Previous Research
A

The data on how (and whether) different types of preschool

programs affect boys and girls differently is inconclusive. As a rule,

boys score slightly lower than girls on cbgnitive pre-tests; on the

Stanford -Binet mean differences usliallyamount to between one and four

points. We might therefore expect boys to gain slightly more than

girls, due to regression effects. If resear4aers control for pretest

score the regression effect poses no problem, but unately few

studies do this. Instead they contrast raw gains for the two groups.

In consequence, when patterns tend to reduce initial.differences

between, the scores of girls and boys we cannot usually draw any

conclusions,

Research on traoitional nursery school programs shows no strong

pattern of greater gains by either boys or girls. However, in the

two studies I reviewed which show significant sex effedts which cannot

be attributed to regression, differences favor girls. Hodges, Spicker

and McCandless (67) in their work with five-year old Appalachian
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Children report insignificant differences favoring boys for all groups

(public kindergarten, experimental preschool, and controls). Kraft et

al. (68) also report that boys gain more than girls in both years of

their Howard University nursery school study. However, both these

studies use raw gain scores, so it is difficult to tell how much of

the observed effects are due to regression. Erickson (69) finds no

difference between the g..ains of girls and boys in the traditional

program he examines.

Bissell, in an analysis which controls for pretest score, SES,

and ethnicity, reports effects favoring girls in-the "permissive- --A

enrichment" programs she examines. These differences are si4itficant

(p < .05) in one program and insignificant in the other two' Smith

(68) also reports large and highly significant differences favoring

girls at the end of a full-year pre-kindergarten program in Trenton

(IQ differences between boys and girls not yet in preschool` are insig-

nificant). Neither Bissell's results nor Smith's can be attributed to

regression.

Results reported for Bereiter- Engelmarin programs are somewhat

more consistent, although they do not suggest strong effects:

Erickson (69) and Bissell, (70) report small differences favoring boys

in Bereiter-Engelmann programs. These differences are insignificant

for Bissell's sample; significance levels are not given for Erickson's.

These results suggest three things. First, when sex differ-

ences in achievement are found in traditional programsdifferences

which Cannot be attriblted to regression or poor methodologythey

are likely to favor girls. Second, the magnitude and significance
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of these effects will vary considerably from school to School, or site

to site. And third; sex differences in Bereiter-Engelnann pro-

grams will usually be small.

These patterns seem to :sake sense. Girls apparently enter preschool

slightly more prepared (one evidence of this is thelr slightly higher

pretes) scores on cognitive tests). As I have suggested in previous

sections, more prepared children may be at more of an advantage in

less-directive models than more-directive models. However, these sex

differences are not large. I

where guidelines for teacHer-

seems entirely likely that in programs

ild interaction are flexible (this

would describe most traditional programs), teacher expectations

concerning sex differences and sex-appropriate behavior will influence

:ale pattern of sex effects as much or more than real differences

between girls and boys. Hence we should not be surprised to see the

magnitudeof sex effects varying considerably from subculture to

subculture, region to region, and even classroom to classroom.

1969-70 Data

The analyses of covariance using the four dependent variables

PSI and IQ post-score and gains yield remarkably consistent results:

the main effect of sec is insignificant in all analyses, as is .`he

interaction of sex and model. For the PSI post-score, all adjusted

interaction effects are less than 1.0 point. Interaction effects for

IQ gains and covaried post-test score are son hat greater than those

observed for the PSI, although still insignificant overall.1 Conzistent

effects favoring boys are seen in Far West and Tucson models; the
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only model to show a consistent effect favoring girls is Bushell

(see Able IIIa) .

These data supportthe C2neral impressions created by earlier

studies: first, strong, consistent sex-by-model interactions are

not to be expected in analyses of preschool outcomes, and second, the

main effect of sex on cognitive outcomes is very small.

The 1969-70 PV data suggest that when testers and dhildren are

drawn from a variety of regions and subcultures, differences in

respOnse style, as defined by Hertzig-Birch codes, are almost totally

1
uncorrelated with sex; this may, of course, be untrue for particular

classrooms, sites, or testers. Similarly, the overall correlations of

sex with pre- and post-test scores on the cognitive measure is low,

ranging from .075 to .165, although in particular sites it goes

higher.

I think these ugges that where maim, effects of sex or sex-

by-model inte

cular local t

seem strc

s or teadhing

they pay have been created by parti-

2
characteristics of children or models. Beyond this, they raise the

ces rather than by innate

1
See Appendix A for exact correlations. Other researchers have looked
for sex differences in the test-taking behavior of pre-schoolers with .

mixed results--Crandall and Babson, in looking at whether children
Chose to return to tasks they had completed successfully or those at
which they had failed, found no sex differences among three to five
year olds (although sex differences were strong and significant among
children aged six to nine). Mbriarty, on the other hand, found signi-
ficant Sex differences in the speed at which presdhoolers oriented to
the Stadford-Binet testing situation, and in behaviorallrtespcnses to
the more difficult tasks.

2It is interesting to note that two of the three models deMorstrating
consistent sex-by-model interactions (Far 144st and Bushell) are one-
site models in 1969-70.



Part I

Table IIIa*

Interaction of Sek with Model
Analysis of Covariance: Adjusted Effects Greater Than 1.0**

1969 -70 PV Data

PSI Post

PSI Gain

'IQ Post

IQ Gain

Positive for Boys Positive for Girls

C

55.

r

1

Weikart (±1.050) 1Bank St. (±1.236)
Bushell (±1.375)

Far West (±3.533), Bushell (±2.657)

Tucson (±1.166) EDC (±1.536)

Far West (±2.809) Bushell (±3.414r ,

Tucson (±1.542) Wei:kart (±1.285)

Gordon (±1.622)

All models included in all analyses.

**This means that with the main ffect of sex taken out, the difference
between adjusted means is greater than 2.0 points. This amounts to
one-fifth of a standard deviation on the PSI and one-sixth of a
standard deviation on the Stanford-Binet.

Covariates are age, race, presdiool experience, income, family size,
and, for post-test analyses, prescore.

4;>
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suspicion that where consistent Sex-by-model interactions are demon-

strated in a variety of sites the,: may relate not to the "structure"

continuum which has comeito dominate discussions of prescheoling, but

to qdite different characteristics of models.. It is striking, for

example, that while the Bushell model seems to favor girls, at least

in terms .of cognitive outcomes, the other highly-directive model,

Engelmann- Becker shows no such tendency. These results are quite

consistent with those reported by Bissell (70). In her reanalysis of

the Urbana:and New York State Preschool adhievement data she finds

effects favoring boys in the one Engelmann-Bicker program, but not
4r

in another. r"

The 1969-70. PV data suggest (weakly) that Far West and Tucson

programs favor IQ gains of boys over those of girls. If-the 70-71

replication supports this hypothesis,'I would speculate that this

effect might be related to the enpiasis both programs (Far West more

than TucSon) place on materials and on learning through physical

manipulation of Objects.1 Montessori programs, which in Bissell's

, )

1The 70-71 classroom observation data (the data for 69-70 is not avail-
able) lends weight to tile guess that Far, West and Tucson emphasize
learning through physical objects more than most models and that fiushell
stresses this less than average. This data givesAhe frequency of parti-
cular types of behavior observed in ?V classrooms. The frei4ency of
"adult informing child with concrete object" was cansistent14 higher
for Far List sites than for those of any other model (the mean frequen-
cy was a-shade higher for Weikart, but all the behavior was -
accounted for by one site. 'd the other two sites the Observed fre-
quency was 0.0); Far West was the only model where sane of this beha-
vior was observed in all sites. Bushell'sites had the lowest frequency
of thiS observation variable.

abe pattern for the variable "child-self-learning with concrete
objects" was similar, with only Far West and Tucson showing high fre-
quencies in all sites (the mean frequency per site was higher for Bank
Street, but was attributable to only one site; in the other two sites
none of this behavior was recorded): Very little of this behavior was
recorded in Bushell' sites.
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analysis (70) show the strongest tendency to favor boys on the Binet,

also place a strong emphasis on materials and on children learning

through manipulation.

Both the 1969-70 PV data and Bissell's suggest that the inter-

action of sex and program is likely to be stronger on the Stanford-

Binet than on other cognitive tests. In the PV analyses all inter-

action effects on the PSI are very small (see Table IIIa). In Bissell's

analysis regression coefficients for within-model-sex effects, are far %

less often significant for the Peabody Picture Vocabulary Test and

the Illinois Test cf Psycholinguistic Ability than for. the, Binet. The

enormous effects reported by Smith are also ,Dn the Binet.

Hypotheses'

Strong

1. There will be no consistent main effect of sex on cognitive

outcome measures.

This hypothesis is suggested by previous ptesChool researth,
viewed together. It is supported by the 69-70 PV data.

'2. Within models the effect of sex on cognitive gains will differ

from site to site.

This hypothesis is suggested by the'findings of preschool
studies, and supported by the 69-70 PV data.

Weak--Based on 1969-70 data

3. In Tucson and Far West sites IQ differences will favor boys;

in Bushell sites IQ differences will favor girls.

This hypothesis is based on the 69-70 data. The Observation,
data suggests that the tendency of a program to Show inter-
action effects favorable to boys may relate to the emphasis

ti
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placed on teaching and leaiping through the manipulation of
concrete objects'. -Bissell's finding that both Montessori
programs in her analysis showed effects faVoring boys lends
strength to this-interpretation.

4?,

0

.
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IV: AGE

Preschool
)
prograns are aimed at a population ranging in age from

two to six. Most of the experimental efforts based on classroom

experiences (as opposed to home-based efforts like,Gordon's

program, or one-to-one tutoring progrars'like Francis Palmer's) have

been directed at Children three or older. Although the span of years

is short, this is a long time developmettally: a Child of three is

very different in behavior, demands, and capacities from a dnild of

five and a half. It seers possible that some models of early education

would make their greatest impact on Children near the bottom, of this

age range, while others would be most effective with the older

children.

Previous Research

Comparative preschool evaluations have not in general been able to

explore the possibility of an age-by-program interaction because they

have limited the age range of entering children at the start. Having

reduced the span of this variable to less than one year, researehers

probably assume a priori that it will account for little of the

variance.

The assumption that age at entry will be unoorrelated with cogni-

tive outcomes is supported by Hodges, Spicker, and McCandless (67),

who, in their comparison of two programs for Appalachian five-year-olds

find no significant relation between age and gains. Hawever,their,

analysis pools groups, examining togetht,ll- children in the experimental
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program and those in public kindergarten, sait does not eliminate

60.

the possibility of an interaction.

Palmer (70), by contras, in a concePt-trainincj project with two-

and three-year-old Black boys, does find a relation between age and

cognitive gains, and the suggesticp of an agecbY-program interaction.

Tao training procedures were used in one -to --one tutorial sessions;

one involved sequenced pre-planned sessions wLth considerable adult

initiation; the other adopted. a "discovery" lapproaCh, with adults

responding to ahildren's'initiations, rather than the other way. One

year after treatment, results on the prinCiple evaluative measure, the

Concepts Familiarity Index, show that fok the group trained at two

years of age' those taught by the discovery are significantly

above the Training sample, while for children taught at age three the

Traiping group is 4gitificantly above the discovery group. On the IQ

4

measure differences between teaching methods are insignificant, but

age of:training does appear to make a difference; threes outperform

twos immediately after training and one year later.

Van de Riet's (72) evaluation of Sprigle's "Learning-to-Learn"

prograM also shows important effects of age on cognitive gains: the

mean first-year IQ gains for Children entering,the experimental pro-

gram at age four is twice that of children entering at age five (9.1

points vs. 19.7_points), even though the initial IQ of the two groups

'is the same.

These'findings do not provide specific hypotheses concerning

by-model interactions, but they do suggest that, within particular

-programs, age may be strongly related to gains.
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1969-70 Data

,)

gr

ttien the PV sample is divid

r
at, ,the median age of entry (59 months

in October) into older and yon groups, a few models include only a

few children in one group or the other. This is because in particular

sites thethe age range is narrcw--usually about one year. Age, thus de-

, fined, is therefore confounded with site and sponsor, so an analysis

of variances model is an inefficient way of looking for main effects

and interactions based on age.

qince age is, in any case, a continuous variable, regression

_s has been used instead of ANOVA. For each model age is regressed

against post-test score (gains are not used on these analyses) on both

the PSI and the Stanford-Binet, controlling for prescore, s,I3e-,,"previo'

pr school experience, race, race-by-sex interaction, rather's education,

income, and famiiy size. The magnitude and direction of the regrccf3ion

coefficients so obtained gives a reasure of the effect of age on the

cognitive post-test score. Since the unit of age is mrnths, a co-

efficient of .5 means that a Child of five has an advantage amounting

to 6.0 points on the post -test over a similar child who is a year

you-ger. Similarly, a coefficient of -1.0 would mean thaWor the

model in question four-year-olds outperfo Eed comparable five-year-

olds by an average of 12.0 points.

The partial confounding of age span and model raises some question

about the validity of this approadh. Specifically, if the effect Of

age.on post-test-is not linear, then the regression obeffcients for

programs with mainly older or mainly yoUhger children will'th.ow bias.

TO Check this possibility, age coefficients were calculated separ ely
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for older and younger children for the models with a sufficient num-

ber of eadh.1 Tliese analyses revealed no significant differences

between age coefficients for older and younger children within modelg.

The effect of age on post-test is therefore assumad,t be linear
)1r1

within Models.

Preliminary analysis of PSI data for the entire sample (1408,u,

children} revealed an7interaction between age and previous preschrol.

experience: the age coefficients for children with and without pie-

schooling were significantly different from one another. For child-

ren with preschool experience, B = .0097 (n = 472); for those without

such experience, B = .205 (n 936).. The first value is insignificant

while the second is significant above the .005 level. For this reason

separate ay 2. coefficients were obtained2 for children with and withoUt

preschool experience both for the PSI and for the Stanford-Binet. For

the PSI, coefficients were calculated the whole sample and then

separately, where possible, for children iider 60 months. This was

done because the distributionbS post-test scores indicated the

possibility of a slight ceiling effect for older dhildren with prior

preschool experience. Alt/7161,14h this effect was' not strong, it miuht

have been expected'to bias downward the coefficient for programs

which mainly served this group.

1 . .

'This analysis was carried out for- the IQ only. The procedure for
the PSI is described below.

2Separate regression equations were calculated for each mdel,
us g as indppendent variables age, pre-test score, sex, race, race-
by sex interaction, presdhooling, mother's education, family size,

d income.

I
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For children without preschool experience, the pattern of co-:.

efficients is not altered by including older children in the analysis.

Either way, the regression coefficients obtained for Tucson, Bank

Street, Bushell and Gordon programs exceed:those Obtained for the

whole sample (.205), while those obtained for Far West, Weikart and

EDC are less than .205.
1

Between-model differences are not signifi-

cant2 for young children without prior preschooling; when older

children are included, Tucson is significantly different from (greater

than) 3 all groups except Bushell.

For children with previous preschool experience the pattern is

1

reversed. For the younger sample the coefficient for age is.less-
_,

.0097 for Tucson, Bank Street, and Bushell programs arid-greater

.0097 for Weikart,_Gordon and EDC.4. When older dhildren.are

ncluded more Programs show negative coefficients, suggesting a

o-shiling on the post-test for older children with previous preschooling.

.

(

Itecker-Engelmann has' too few yourig children to be inclociPd in the
"oung only' analysis; ih the full-sample analysis it falls with
Farest, EDC, and Weikart.,

i 'T-=.

22wo-tailed T-te011s.,-.were used to evaluate the significance of differ-

f'

endes between Iii-Jkeights. :

Since separate equations _... B1 - B2

were used for each model *

/-'-

(../

this test is not strictly NAE .2 + SE
2
2

1
valid statistically. It

is a heuristic indicayz.ng the magnitude of the effect.

3
BeCker-Engelmann and Far Wes do not have enough young children

with preschool.experiance to ke included.

4The coefficiept for age is Observed to be neater in Tucson than in
iother models.1 A two-tailed test shows it JD be significantly greater.
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Within the younger sample the age' cOlfficients for Weikart and EDC

programs are significantly different from (greater than) those for

Bank Street, TUcSon and Bushell. The Gordon program is not significant-

ly different from any of the others. 4A2Nn the whole sample is con-

sidered the only significant difference is between Tucson and other

programs./

These coefficients reptesent-in some cases a fairly substantial

affect. Thus, in the Tucson program an age,increase of one year for

children without earl* preschooling is worth more than ten points

on the PSI post-test, with other variables controlled. For the

Becker-Engelmann program the difference is in the opposite direction,

with younger children scorinlg sorrec.that higher than older ones on the

post-test, after the effect of the othXyariables is takep into

adcOvint.(
1'

The data on IQ for children without preschooLexperience shows a

pattern very similar bQ

Becker, Weikart and EDC

post-test is negative.

Jr

-tests for differences

the PSI: for Far West, Bank Street, Engelann-

th6 relationship between at and adjusted

1
For Tucson, Bushell and Gordon it is positive.

among the'coefficients show the'Cdefficient
I

for Tucson to be significantly less than that for Bushell and greater

than those for other programs. The differences between coefficients

for Gordon, Weikart, Far West, EDC, Becker-Engelmann and Bank Street

are insignificant.
V

1Results for the Bushell program should be cautiously interpreted
since the n is very small.



Tucson

4

Part I 7

Table IVb

PSI Post-Test
Regression Cbeffipients for Age (in months) for
"Young"* Childreh with Preschool Experience**

19077 PV Data

Bushell Gordon Bank St. Weikart E5C

6,6.

3 -.349 .510.."

(
-2.36 1.28 2.06

*Under 59 months in October.

**Other variables.. in equations incli elP. pre-test score, sex, race, race-

by-sec interaction, previous preschool experience,4rother's education.,
family size, and income.
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IQ data for children with previous preschOoling are available for

only a few prograns (Engelnann-BecIcerk Weikart, Gordon and EDC) . Co-

efficients for all these program are insignificant; they are negative

for three of The four.

These data on the relationship between age and post-test or two

cognitive tests are very far from providing a clear picture. However,

score rather murky patterns do emerge. First, the relationship between

age and _gains appears to be stronger for children without previous

preschooling than for those with it. Coefficients are larger, and for

the sanple as a whole (sponsored and unsponsored'd,ildren) the age

coefficient for dhildren without prior presahooling is significant

while that for. children with previous preschool is not.

Second, for children without previous preschooling, certain

programs seem to promote cognitive growth more effectively for older

children while other program achieve their best results with younger

children. These age effects are consistent for PSI and IQ: younger

/aren gain mpre than olderl in Far West, Deoker-fl ngelmaiml, EDC

and Weikart program; older diildren gain more in Bushell, Tucson and

Gordon programs. For Bank Street, results for the two tests are

inconsistent, with age showing a significant positve effect on PSI

score and an insignificant negative effect on IQ.

Third, the relationship between age and cognitive gains within-

a program does not appear to be related to the degree to which the -

ill till' case of the PSI this mans that younger chi hirer glin more
I li,444 expec.ed with relation to older 4.11ildren, hire' 11e col--e!!'

205, not zertl. 1 1 4 1 4 1 11-4 because the i : : 1 , W AI I 4 1 I n n )1 a tani '.7.;

by oge, shckis poi Li ve er feet for age. 4

7

f t



program could be considered "directive." Neither does

it relate to other obvious attributes of the. models.

69.

Hypotheses

WeakBased on 1969-70 PV Data

1. The relationship betweefl age and adjusted past -score on PSI

and IQ tests will be stronger and more significant for

Children without previous preschool experience than for

Children with it.

2. For Children without previous presdhooling; age will be

positively related to IQ and PSI post-test in Tucson and

Bushell sites. In other models the relationship between

age and post-teSt score will be negative or very weakly

positiye.
,..
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V. SOCIO- ECONOMIC STATUS

Much of the work on experimental preschool approaches whidh was

done during the sixties was based either implicitly or explicitly on

the idea that a program which was Satisfactory for midle-income

children was not necessarily optimum for low-income dhildren. The

traditional nursery school has been the preschool experience of the

'middle class for over a generation;it was hoped that some other

approaches might yield more impressive results with the disadvantaged.

In large part, of course, the new approadh,.:s gre4.7 out of new objec-

tives for presdhoolingL-cognitivd preparation for sdhpol, rather than

soCio-emotional development; however, the idea that differept strate-
1-

gies are apOppriate to different populations was often also implicit.

It seems therefore important'to ask, as a good many researdhers.

have done before, whether, within the PV sample ofHead Start models,:

some approaches are most successful with the most disadvantaged and

others with the least disadvantaged. Clearly, the PV sample of dhild-
,

ren is not optimum fcr pursuing th_ls question, since all dhildren

who are eligible for HeaciStart cone from relatively poor families.

However, it is 'still of interest:tz know whether within the Head

Start target population SES is differently related to gains in differ-

ert programs.

Previous Researdh

A number of researchers have explored the possibility of.an inter-°

action between S'S and programs for preschool dhildren. Most recently
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Bissell (70) has reviewed previous stndies and re-analyzed the data

collected by Karnes, DiLorenzo and Weikart in Urbana, New York State

and Ypsilanti. Her results, and those of other researchers, suggest

that cognitive gains are differently rylated to SES in different

programs, Specifically, Bissell finds at in less-structured models

(traditional, Montessori, and Weikart), g are positively related

to SES, while for highly-structured progr ,(Bereiter-EngeImaan

and Karnes Amelioration Program), the relationship is either more

weakly positive or negative. These *findings are compatible with the

earlier findings of Sprigle and Van de Riet and of Dust others who

have explored the SES-by-model interaction.

The data of Kraft, Fusehillo and Herzog (68) extend thin finding

in an interesting way, raising the ,possibility of a second-order

interaction between SES, program, and previous preschooiing. , As

note(Yin the section on previous preschool experience, this study

of a-itraditional nursery sdhool finds that while SES is related

positively to gains for the first ,:ear of this program, t:se relation-

ship is negative for the second year.

19.69-70 PV Data

Using a measure which weights equally income, mother's education

and family size, children are divided into two SES categories, "high"

and "law" .1 Four analyses of covariance (IQ and PSI gains and

1Incorre, mother's education, and family size are all standardized; each
variable-is given a mean of 0.0 and a S.D. of 11.0. A child's "SES
score" is the sum of his standardized scores on these three variables.
If his SES score is above the mean he is assigned to the "hip- category;
if it is below the mean he is assigned to the "low" group. For th

315 Children inclna.d in the IQ analyses sample means are as follows:
income, $3401; mother's education, eightillgrade; family size, 5.5.



post-test) have been perforated for PV children in ;spcinsored classT

rooms who had taken both IQ and PSI tests. Children are stratified

by SES category and by model; the main effect of SES and the SESby-

model interaction effect have been computed.

Main effects of SPS'axe significant, though small, for both IQ

analyses,:favoring high SES children (the difference be een adjusted

meanB being 2.74 for IQ post -test and 2.662 for IQ gain Main

effects for the PSI are in-the opposite direction and insignificant.

Interaction effects are small and insignificant overall for.all

analyses. The patterns of the adjusted effects on these analyses,

such as they are; are n!markably consistent with one another (see

Table'Va). In general, the four analyses shwa, weak effects .favoring

10 SES children in Bank Street, Far West, Tucson and,EDC, and favor-

ing high SES children in Weikart,, Bushell, and Engelmann-Becker.

These results are inconsistent with Bissell'sl in all respects save

one: in her analysis and in the PV data, Weikart's program shows

an effect favoring high SES Children.

It at first seemed- possible that these puzzling results might be

accounted for by pe two-way interaction involving previous pre-
,

schooling which the data of Kraft, FUsdhillo and Herzog suggested.,

, :However, a second set of analyses' using only Childr6n without"previous

preschooling reveals a similar pattern; overall interaction effecti

AP
1The PV sample ofmcdels is somewhat different from Bissell's:

models in the Ridale range of "directiveness" are somewhat
moreheavily represented-



PSI Post

PSI Gain

IQ Post

IQ Gain

Part

Table Va*

Interaction of SES Category with Model
Analysis of Covariance:

Adjusted Interaction Effects Greater Than 1.0**
1969-70 PV Data

Positive for High SES Positive for koa SES

73.

Weikart (±1.088) Far West (±1.999)

Bank St. (±1.061)

Weikart (±2.999) Far West (±1.413)

Bank St. (±1.821)

Weikart (±1.575) Far West (±1.026)

Bank St. (±1.179)

*All analyses include all models.
4

**This means that with the main effect of SES category taken out the
difference between adjusted means is greater than 2.0 points. This

amounts to one-fifth of a standard deviation on the PSI and one-sixth
of a standard' deviation on the Stanford-Binet.

Covariates are age, sex, races, preschool experience, and, for post-
test analyses, pre-test score. See page 32 for explanation of
adjusted effects.



74.

are insignificant, but the Weikart programs shoe a fairly strong

ef:ect favoring high SES children, while the Bank Street program

showed consistent Affects favoring low SES children.

These results raise rather than settleiguestions. Without the

PV data, there would have been everyreason,for a hypothesis that

more directive programs favot la/ SES children and less directive

models favor high SES children. The 1969 -70 analyses favor an oppo-

site hypothesis. I cannot suggest any totally satisfactory resolu-

tion of this contradiction, but o points seem pertinent. First,

te):because the PV sample is a ric,11-: l one, our indices of SES may be

A

inadequate: a given income, educational level, and family size may

add up toquite different SES levels iii Mississippi and Duluth; by

pooling children in different: regions de are probably diluting the

strength of our SES measure. Unfortunately we would have to know

more than we do a:pout economic and 'social conditions in these Head

Start communities in order to make appropriate regional adjuitments.

Second,-we know that programs do not look exactly the same in

Planned Variation classroom as they do in sponsors' experimental

preschools (Lukas and WohlIeb, 72). It may be that the interactions

we observe (such as they are) result not from intrinsic properties of

the P' models, but from a complcrx interaction involving the demands

of` the model,its"ease of implementation, and the eXpectationsof

teachers, administrators, and parents in Head Stait. Thus, teachers

attempting to implemeAtzodels which emphasizeccgnitive,developent.

may inadvertently'oondentrate on the mast receptive childrenthose
4

of high SEk Teadhekl. implementing models'whichare.closer to their
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own experience and make fewer demands for cognitive gains may feel

freer to concentrate on the children Who seem to need help the most.

Head Start itself, as an insti ution, may frame teacher responses in

distinctive Ways.

The sensible reaction to these puzzles is to take a hard look

at the 1970-71 data. In the meantime, the first year's datAraise

the suspicion that interactions between SFS and model within the

tutional and local framework of Head Start may be,quite different

from.Wlat one gets in experimental presChools-If the 1970-71 data

confirm the pattern of the 1969-70 data, then we will have to explore

the reasons for this at greater length.

Hypotheses

Strang,

1. Within-model effects will favor high SFS Children in the,

Weikart rbdel.

This hypothesis is sugge7ted by Biselj's anal is c:nd

supported by the 1969-70 PV data.

Weak--Based on 1969-70 PV bath

2. The overall interaction between: SES and rniRel will be insigni-
i

ficant booth for i-he PSI and for the Stanford-Binet.

3. Within-model interaction effects on'the Stanford-Binet will

favor low SES'children in the Bank Street and k7a4 st programs.



VI. ETILNiCITY

Only two ethnic-cultural groups are represented in Sufficient

nunbers in

analysis. Indian and Spanish -,S' eakinq group are included in too

few sites, and in insufficient nunbers, to make a cross-program com-

parison possible. For this reason, the present analysis is limited

to Black and white children, and- to those few models which include

enough of both to make wi comparisons possible.

the PV sample to be in(.:Iudd
. ,

in an etnnicity-by-model

/ V .

Previous Research

Two o; the skIdies reviewed by Bissell (70)--DiIorenzo (69) and

4
Teska (69) --examine the relative performance of Black and white dhild-

,

ren in a range of programs. Like Bissell, these 'researchers report

greater Stanford -Binet gains for whites than. for Blacks -ross pro-

grams. However, neither DiLorenzo nor Tdska control for SEL, so these
4

findings ,are predi, rgains are usually_ correlated with SES;

Blacks are generahy of lower SES than whites). Bissell does oantrol

for SES. Using the same SES scale for both races she finds whites

gaining more than Blacks of comparable SRS. Then the SES scores of

Blacks are 'adjusted downward (on the assumption that the actual,

status of a Black family andk a White family with identical SES ratings

are different) Bissell finds no clear pattern in the achievement of

Black and white children. Erickson (69), in his comparison of tra-
,

ditional.and Bereiter-Engelmann approaches, finds no evidence for

a race-by-programPinteraction.
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1969-70 PV Data 1

Onlyirive of the eight models-r-Tucson, Engelmann-Becker, Bushell,

Gordon and EE ;- -are included in the PSI analyses: the

very few Children from one of the two ethnic groups. On the

analyses the wiper o models is further reduced by elimination c

have

Gordon and.EngelmaAil-Becker (models are excluded from an analysis when.

one includes fewer than seven Children).

The main effect of race is significant in only one of the four

analyses'of covaHance--the PSI post-test. This analysis shaws,a

small effect favoring white children--a difference uf 2.2 points on
a

the covaried post-test score. In the two gains analyses, effects are

insignificant, but favor. Black Children. On both tests, Black child-

ren pre-test lower and gain someWhat more than white children:

Inte2action effects are significant an all four analyses (see

T-hl:'VIa). The strongest consistent interaction effeCts are those

favoring Black bhildren in the BuAntll modll and white children in

f -

Tucson and EngelMann-Becker.1 know of ,pc logical way in whdchm to

interpret these ,> lilts; thry lend weight to the suggestion that

consistent, interpretable race -'may -model interactions are unlikely to

emerge, Table VIa suggests that the dimension of directiveness is

irrelevant to any interactions Observed. If the offec, suggested in

these analyses are replicated in the 1970-71 data, it would be in

order to speculate on the reasons for the marked difference, between

Bushell and Engelmann-BeCker.

'The pattern Observed for EDC reflects site effects: the mainly Black
EDC site in Washington, D.C. shows larger PSI gains than the mainly
white site ih jcinston County; the Johnston County site, an the other
hand, shows greater IQ .gains.
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PSI gain

IQ Post

- IQ Gain
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Part I

Table VIair

Interaction of Ethnicity with Model
Analysis of Covariance:

Interaction Effects Greater Than 1.0 Points**
1969-70 PV Data

Effects Favoring
Black Children

Efpcts Favoring
White Children

78.

Bushell
Gordon

(11.081)

(±3.309)

Tucson (±3.1a0)

EngeImann-
Becker (±2.109)

Bus ell
.

(±2.570)
(±1.103)

Tucson (±1.920)

Engelmann- ,

Becker (±2.750)'

Bushell (±3.005).

i

EDC ;1.2.864)

f

Bushell 43,6104
t

EDC (±3.695)

r.

*PSI analyses incline Tucson, Engelmann-Becker, Gordon,
and EDC. They exclude Far West, Bank Street, and Weikart. IQ
an alyS0 inclociP only,TUcson, Bushell, and EDC.

**Covarites are age, sex, preschool experience, incOme, family
and, for post-test analyses, pre-score. For an explanation of
adjusted effects, see page 32.

is

.1"
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Hypotheses

WeakBased on 1969-70 Data-

1. Within-program interaction effects will favor white children

in Engelffenn-Becker and Tucson programs and Black children

in '.;ushell pioaraffs.

O

1
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VII. RESPONSE STYLE

style refers to the way in whidh an individual behaves

d, with an intellectual demand - -to the manner in which

tidally attacks or avoids cognitive problems. Concep-

independent of the corredtness of a child's answers to

particlaar questions, although it is of course possible--depending

on how response style is defined--tilat bright sthildren will adopt

particular styles more often than dull children.1 It seers reason-

able to suppose that certain educational approadies and assumptions

would prove effective with children who Characteristically deal in

a particular way with cognitive demands, ,iile.others might work

better for children who employ a different style.

The Planned Variations data provides one interesting clue to

a dhild's response style: the Hertzig-Birth scoring of the Stanford-

Binet. Instead of. siuply awaking dh*ldren's responses to eadh item

right or wrong, testers used one of the eight Hertzig-Birdh date-

gories to classify his answer. The following selection frc,ithe

Binet testers' manual describes the codeS. The first bac categories

describe corregt answers. use last-six are used for incorrect ones.

il
In ti is study "response style" is defined by the Hertzig -Birch

scoring of the Stanford-Binet. The response style, variables derived
from this instrument do not; in fact, correlate strongly with initial
ILQ. See Appendix A. For,analysis of resycnse style data on two
'fferent populations see Hertzig, M.E., Birch, G., Mores, A., and
dez, 0.A., "Class and Ethnic Differenoes in the Responsiveness of

Presdhool Children to Cognitive Demands", Monographs of the Society
for Research in Child Development, 33 (1), 1968.
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Coding Categories

1. Ilimitation. The child's response to a work item answers tVe
item, but provides no further. elaboration. For exayle, a child
Trdght correctly fold his paper to match that of the ex.-miner
an,1 then sit quietly or give the response, "wood", to the ques-
tion, "What is a house made of?"

2. Spontaneous Extension. The child work response is accompanied
by an unsolicited elaboration related to the item, For example,
after she finished stringing heads, a girl ties the ends of the
string together and tries to slip it over her 1-Lead, or she Fight
say, "Yours is smaller than mine", in comparing her tower of
four blocks with the examiner's model consisting of three blocks.

3. Incomplete. The child fails. to complete the task (either a
verbal of non-verbal task) and does nothing else (categories
4, 5, 6, 7 below) .

4. Ne-ation. Direct refusal to work, such as "No, I won't", "I

turns
t want to", or "I don't like to do it" or shakes her head or

turns aaay to indicate refusal.

5. Substitution. The dhild offers an irrelevant verbalization or.
engages in irrelevant physicrl activity Instead of responding to
the task requested. For ex-Irple, a substitute verbalization often
takes the form of a reques4_ for an alternative activity, sudi as:
"I want to play with the toys ", "I want to go to mommy", or
"I want a drink". Non-yr.. 4 substitutions may be of the follow-
ing type: When asked t b ld a block bridge, the child getS up,
goes to the toy shelves an begins to play with a truck. When
asked to describe the p ct , the child gets up and runs out
of the roam.

6. Competence. The child states sOne limitation of ability to per-
form the assigned task. Such respons6s incluae the following:
"I don't know how", "I'm bolo little to do it". It is possible,
though lalikely, that the child can convey his feeling of lack of
competence hy"use of gestures and animation.

k.d. The child maker a direct request for help from the examiner.
This would inclndP such comments as, "Show me hew to do it", or
"Tell mrp what the answer is". 'It is unlikely that a request fcr
aid' will i made non-verbally.

8. Passive. This is a No Responseacategory. The child may just 4

sit itill when, for example, sticks ale presented, or look straight'
ahead and say nothing when ask-A to tell 'a story about pictures.
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4

These etcgories were originally worked out in a study comparing

the cocaitive styles of lower class Puerto Rican and Riddle Class

white dliidren in New York City (Hertzig et al., 1968). For this

study the entire stream of each child's behavior was described; the

catecro,Ties were deI 'red empirically from the data..

The procedure used by the Planned Variations study\differs in

two ways from that of the Hertzig study. First, the PV tester codes

only the last response to each item. This is necessary for reasons

of reliability, since testing and ailing are done by the saRe person

(in the Hertzig study' one person administered the test while another

recorded the Child's behavior). ,We do net know how much intonation

1
is lost in this way. Second, the categories used Hy PV describe

incorrect work responss less completely than those of the original

study. Categories 1 and 2, delimitation and extension, apply only

to correct answers; there is no equivalent distinction for an incorrect

response. Since testers categorize7Jst incorrect xesponses as

"incomplete" (code 3), information is certainly lost.

Despite these limitations the Hertzig-Birch scoring may provide

interesting information about a'child's way of dealing with a set

of Cognitive problem which range from the very easy to the very

difficult. It seem intuitively likely that a child who often

,asponds to difficult items by substituting a different activity may

LIIne loss could be considerable. Thus, for example, if a child works
for eight minutes on the block bridge and then looks up at the tester,
saying, 1-'1 can't do it", his response is described only by code 6.
The researcher has no way of knowing whether the child attempted the
problam at all.
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behave differently in the classroom than a Child who becomes mute and

unresponsivo when faced with problems he cannot solve. Even though

the liertzig-Birds coding does not provide a to picture of the

child's behavior, it <rr ay give a valuable clue to his ,style, a clue

which would help us to predict the type of program in which he mall

learn best:

Previous Research

Unfortunately, there is almost no research which aids in pre-

dicting the nature or strength of an in'enIction between "style"

as indicated by the Hertzig-Birch data--and model. Predicting, or

even understanding, such an interaction is peculiarly complex, I

because we know so little about what the benaviors indicate--or how

they might interact with characteristics of models.

The behavior so coded may provide two kinds of information

about a child. The first concerns his state of mind at the tine of

testing: a particular reSponse, say passivity, may be an indication

of anxiety, boredom, fear of-failure, or confusion. If we had Solid

evidence that such a response was Characteristically, associated with

one of these (for example, test anxiety) we might have some basis for

predic:ing an interaction between frequency of passive responses and

gains in pextlmllar programs.

There i-, however, a second aspect-to the situation. A. particu-

lar behavior is important not only as a sign of the Child's Teelinty

about testing. It is important in itself. TeaChers probably respond

differently to children wt2o net their demands with irrelevant



84.

verbalizations, whatever the reason for this behavior. Their responSe--

and the Child's subsequent learning and behavior--may vary from model

tc model. (It aill certainly vary from teaCher to teacher.)

There is little reseaich to aid us either in deciding what

particular types of responses might "mean"--What state of mind on the

part of the child they usually indicate--or how aspects of different

models might lead adults to respond differently to the behaviors

themselves. A study of the behavior of primary school Children during

Rorschach testing (Sarasoni, 58) suggests that +Igo Of the Birch beha-

viors, Negation (code 4) and Substitution (code 5) might be related to

.

test-anxiety.
1

However, the 1969-70 data indidates that the variables

derived from these two as do not interact strongly with fccdel

Characteristics. For "passive" and "competence" responses.-which do

bhc,,, some interaction with model, we have little beyond intuition to

illuminate the meaning Hof the )ehavior.

lin this study, sixty -four children who had previously been rated
on test-anxiety according to their ariswers to.a questionnaire
were given Rorschach tests. Descriptions of their test taking lieha-
vioe were submitted.to clinicians, who were asked to classify each
child as high or 1c on test-anxiety (of the 64 Children, 32 were in
the top ,quartile of test anxiety while the other 34 were in the
bottom quartile). The clinicians were asked to indicate whidh
behaviors they had used,to classify Children, and the frequencies
of these behaviors among high and low anxiety children were then
Itabulated. Two whiCh might relate to our categories and were
positively related to test- anxiety were "rejection of one or more
cards" (1) - .05) and ''not responding to the stincaus area of the
card" (p = .025). However, one. would clearly have to be tentative

. in making a parallel between Rorschach and Binet testing.
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1969-70 Data

Lacking any persuasive theoretical grounds for predicting parti-
,

0
cular interactions between response stylo_and FJ models,'it seems .'\

essential to take an eq...rical approach to the data. The frequency

distributions (Table Vila) reveal that both in the fall and in the

spring over 85% of all responses are coded 1 ,(delimitation) or 3

(incomplete) . When answering correctly, children do not usually go

beyond the requirements of the task; if unable to answer correctly

they still generally make a relevant "work" response. Table VIIa

gives rrean and median freqUencies of each response (per dhil6) for

fall and-spring festing, plus the percentage of children making no

response n that category.

The response style analyses are air d at discovering has specific

deviations from the usual response pattern (a high incidence, for

example, of extensions or passive responses) relate to coqnitlikrn
4

gains in particular models. The flertzig-Birod Codes are of intJrcst

for what they reveal about initial. differences between dhildren--

.-.

not. differences which result from Participation in. particular pro-
--,.

_ >
grans. For this reason only responses on the IQ pre-test are used:

Since the test was given about three weeks after the opening Of school
..ii.,

'IV/LA .

it is no inconceivable tAtf. dhildren's manne: of response might

already have_bo;pn affected. by different model emphases. If this

were tru2it would. complicate interpretation of any interactions
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. N. , .
..

. , .

;observed. In fact, however, it does riot appear to pose.a serious
.

\
, t

problem.1 Mere seems little object in examining categories which.

.shapiecl 'minimal variability, so codes 7 (request'fbr aid) and 4:, (irefu-
,

sal) are eliminated. Only 10% Of the.children have any responses at
.1

all which afe coded in those two categories'at pretest. The remaining

four categoriesr-extension, substitution, ocapetehoe, and. passivity--

are not, highly correlated either with one another, .or with background

variables (See Appendix 1 for intercoftelations among the' four
1

bles and their correlations with age, preschool-experience, IQ, s
%

race and SES). it thereforb seeMslogicAl to examOe each one separ-

ately. .Children.in 411 models'who have valid scores on-trie Stanford-

Binpt-pre-'and pbst-tests are-dharacterized as "high" or "yy0.7" on

each of the four beh4ibrs depending on how many resgbres'in 'each
k j

category they made on:the initial IQ rest.. For,\each variable, the

!,

-pretest sample median is taken as the c\it -off between high and ;Low

(for extensions and passive responses lad = 0.0, for substitutions

o

1
To check this possibility I have looked at the number of.children in

each model scoring above and. below the sample median for "competence"
and "paRive" responsesP(diese are the Hertzig-Birch varigbles which
show same sign of interacting with.model-see text). A test.
shows no significant differences Eetween models for "competence"
response--indicating that prograntlemOhases do not significantly
affect children's tendency to use this typp of response by 'the time
of, pretest. Betweenr-model differences are signifi t < .05) for
passive responses. .However,-the significance of ese differences
is attributable to.the.high prCportion of.chil in the Gordon model
making no pisAive rtaponses at all. Since this,v le -(frequency'of
passive responses) does not A$?-ar to interact strongly with the
Gordon model, between-model di ferencl=s do not,,in my, mind, p)se a
major problem. .7fiey are, Acwever,'explored further in Appendix B.-

,
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low ('2.0; for compKence.lcw < Tw1;-waY analyses of covariance

have been Performed for each variable', using as dependent variables

PSI and IO post-test and gains. ,tie analyses:are-done by..rrol and

freqUency of behavior, using the categories high and low.
2,

o A. Passive Responses . -

. "A response is Qoded "passive" when the child made no response,

verbal or
aotherwise, to the item. --Children are considered ."high" on

this variable if they make any passive responses at all (the median

for the sample being 0.0).

On all four analyses of covariancePSI gain, PSI post-test, IQ

gain, IQ post-test--the main effect of passive resvonse is amsignift-

""."--cant.. In effect this means that when 1 programs were considered

together the cowaried post-test scores and gains of children 'making

no passive responses do not.diffel. significantly 'from those of

children making one orzore such responses. 4

The interaction effects vary inimegnitude according to the

analysis; the significance of the overall interaction ranges from

l'The question arose as to whether using raw frequencies of a code,
rather t1Ian percentage oftcorrect or incorrect-answeA,,w d distort

'the analysis. The argument was that bfighter Children wo d have more
right answers and fewer wrong ones' than dull Children an would, ,in
.dpnsequence,have more opportunities to "extend", ana.feW6r occasions
for substitutions, passive responses, etc. This is nqLin fact the
case, because each child, regatdless of,hivs'IQ, starts at the level
where he passes all tests and stops at the'leyel where he faiIsall
tests. In consequence the correlation betweeq n.n'iter of items
correct and IQ is .051, which is insignificant (Correlations dame for
entire PV IQ sample; p =,315).

4Ihe sample for these analyses consists of children for whom the
Planned Variation study has valid pre- and post-test data for both
the PSI and the Stanford-Binet; n 305).
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.163 for the covaried IQ post score to .067 for IQ gain.

We might predict front Table that Far, West, Tucson,

Weikart will show greater cognitive gains ova th children in Passive

reAnses, while Engelmann-Becker, arid-Bank SqTat would show

positive effects for those high, in passives. Once again, the Observed
611

and

, 89.

interaction pattern ddes not follow the directiveness,cont nu

strictly, ,but the two behaviorist programs do fall together, both .

favoring the gains of Children high tin passive espouses.

B. .Cortpeten
,

The code '5competence" is u4ed for any response by which the,child

indicates he is, tInable to solve the problet. Ordinarily this means

0 say ng "I don't know:', or "I can't", although there axe other Ways of

communicating the same meSsage. The frequency of such responses

. 'increases sharply from fall to spring-Nsting (t`he mean nuMber per
. ,.

Child going from 4.7.to 7.8)- Interestingly, das'ohange is not.in

thd number of Children making any 'sucti,rekx4ses. (69% in the fall'and

66% in the spring) but ifi the number using this,respcnse.quite fre-

quently; the'?ercentage of children making more than 10 s*ch responses
.

rises from 11.7 %' to 24.5%.

"competenceregponses'are

one which, ifalready.mastered;gets frequently Tercised there. The

main effect of "competence" responses iSignificant fiT both IQ

analyse. favoring Children who-Make man such responses. It is

insignificant /for the PSI analyses.

One might'gtess from this data that/

not a, strategy one learns; in preschool, but

The evidenoa for an. interaction between frequency of "competeppe"
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Part i

Table VIlb*-

Interaction of Frequency of Passive Responses1Wi
Analysis of covariance: Adjusted Effects Greatgr

.1969-70 PV Data

Positive effect for-
dhildren law in'

passive responses
(no passive responses)

Analysis

90.

Modie1

an 1.0**

Positive effect for .

Children high in
passive responses
(one or,more pAssive
responses)

A.PSI Gain Far West ±1.657 Bank St,' ±2.582
TUcson ±1.471 ,' Enselmenn- ±1.869
Weikart .±2.745 Becker

, EDC ,

\
±1.885 Bushell i2.567,

PSI Post
,

t Weikart ±1.795
.

Bank St. 12.744
EDC , ±2,028 Engelmann- t1.231

.

, Becker .

. ,

IQ Gain Far West ..t4.844 Bushell '13,750
.Tuccn ±1.025

#

EDC " ±1.317
.. .

. .
J

.

IQ Post Far: West ±4'.017 Gordon ±2.418

-0
.

.

*31.11 sites included' in all four anallses.
,

**Covariates.included sex, race, *preschool experience, family side,
income, and age. Pre-score was 'included for the two post-test
analyses, but not for gaimi analises. See page 32 for exilenation
of adjusted effecti.

a
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response and cognitive gains in particular models is neither, strong

nor consistent. The overall interacton effect is insignificant for
I

L. .

Adl'analyses (the closest approach tosignificanceis in the IQ gain

and PSI post analyses'; p = .093 for one and for the Other).

*Furtherrore, the within-program interaction of are not totally

consistent for tLe four analyges (see Table \Mc):

The pattern of effects, though'soneWhat suggests' that

tthe "directiieness" continuum might be 'relevant to .interactions of

"Competence" with.model: EngelnannBedker Shows effects favoring

k those. low in LooMpetence responsep While Bank Street .appears benefit

those high in' such responses. Although interactions ofEDC and Far

West with.this variable do not meet opr criteria for proposing a .

specific hypothesis for the twdrodels, both'show signs of favoring

children high in,competance responses. For Bushell, Tucson and

Weikart nodels\differentpnalyses show contradictory patterns.

, -
C. SUbstitutiOns and Extensions

kresponse is coded "substitution" when a child stbstitutes an,

activity 'of his 04/1 choosing for the problem posed bY the tester. It

. .

is coded:fiextension" if, after responding correctly, he goes beyond

the requirements of the task either verbally or non-veibally. All

analyses Of covaxiance done for these two variables show highly insig-

nificant main effects 'and interaction effects.k.The magnitudebf such

-r-interadtions as 'do appear is small enough to make further considera

tion of either variable appear patntless.,

i.
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Table

92.,

Interaction of Frequency of Competove Responses with Model
Analysis of Covariance: Adjusted Effects Greater Than 1.0**

1969-70 PV Data

Analysis

h

PoSitive for those
low in conpetence
responses (0-3
competence responses)

POsitiVe for those
high.in competence
responses (mord thaft_
4 competence responses)

PSI Cain Ellgelmann-Becker -1:497
Bushell ±2.797

_ . -

Weikart
Far West
Tucson,
Bank St.

±1.083
±1.794
t1.313
±1.470

PSI Post Far West ±2.402 Bank St. ±2.449
Engelmann-Becker ±1.546 EDC ±1.234

'IQ Gain Tucson ±2.049 Far West ±5.114
Weikart ±1.101 Gordon ±1.350

.

IQ Post Tucson ±1.676 . Far West. ±1.255
Weikart 1-1.51 Bushell ±1.774

*All sites included in all four analyses.

"tOvariateOncluded age, sex., rage, preschool experience, income,.
and family size. See page 32 for explanation of adjusted effects.
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D. Discussion

The results of the analyses. Of covariance for the fo)r gild

(.variables derived from Hertzig-Birds codas suggest that two of the
4

variablesfrequency of .passive response and frequency of cometence

responsemov interact with model characteristics, and that. the twc

others alml.st certainly do not.

The data suggestsweaklythat, both for passive and for coupe:

tenC3 responses, the madelrby-chilcrvariable interaction may relate

to the "di ctiveness" continuum. Specifically, dhilaren high in

competence responses and/or low in passive responses appear to dq

better in less-diredtfvenrodels (FMC, Far West, Tucson) while,

versely,-those low in competence responses and/or high in passives do
. 4.

scuewhat getter in the more-strUctured models (Engelmann=Beckerant
i

Bushell).- This formulatiory is not hard and fast (Bank Street falls

with Engelmann-Becker and Bushell in favoring those low in passive

responses),.bptsit appears tb be of,some use.

These patterns make intuitive sense: it would seem that both

these responses indicate something about a child's capacity- -and

willingnessto deal with cognitive problems thathe finds difficult.

Saying nown., or in some other way directly acknowledging

ignorance, seems.to be a fairly0OMpetent response; it is also

response which-will often result in adults supplying the need infor-

matiOn ,and skills. Complete passivity seems, on the other hand, to

lie a less ccjMpetent'response and, in a clasSrooiil where adults as

well as children have a good many pedagogical'choices, one that. may

lets frequently lead to learning. For these reasons we might expect A
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children law in passives and high in competence responses"-to, utilize

adult resources relatively well in lesS-directive classrooms: This

skill might be less of an asset in a more-directive classroom and

indeed, the children least able to mobilize adult resources on their,.

awn might benefix-Most frad'a highly-directive approach. .

Another consideration which may be important is the degree to

whidh a model provides guidelines for dealing with the particular

behavior. Batik Street may show an interaction favoring Children high

in passive responses becausecof a particular model emphasis on with-

-drawn, unresponsive children. Where the model acts to focus feather's

attention on "a particular group ofchildrensit may benefit these

diildren unexpectedly. A

Hypotheses

Weak-Based on 1969-70 Data

1. Within-model interactions Will favor children' making few

competence responses in Engelmann-Becker programs.' In

Bank Street programs, interactions will favor those making ,

many suds competence responses: Mbregener.ally, in more

directive prok-drani; interaction effects will favor Children

'making few competence respopses, while in less4directive

models they willylavor Children making many suth.responses.

2. Within-model interactions gill falyr..dtildren making many <

passive responsq0 in NO( Street,.Bushell and algelmann-.Bedcer

.ams; in Wei:kart, nmsenand Far West ProgtamsintP;'-P

action effects will favor those making few passive responses.

46



vaII. SUMMARY OF PART I AND GENERAL PREDICTIONS

Specific Interaction Hypotheses'

The 1969-70 Planned Variatibn ddta, in conjunction with selected
4'

preschool studies has suggested the-following hypotheses abOut speci-

.#

fic interactions of child characteristics andpreschool model Which

we might expect to observe. TheSe hypotheses have.beeh discussed.in

the preceding sections.' A summary list is .given

.

Initial Ability '
,a

Strong

1. Less-directive models will show interactions tc..,oring:.
,

children of high.intial IQ on the PSI post-test.

2 Weikart programs will show :a stronger tendency than other

programs to increase the variance of IQ scores.

Weak Based on 1969-70 Data

'3. In Gordon programs within oriel interaction effectson the
s

PSI will favor children of law initial IQ. The variance

'of IQ scores ill tend to decrease in this

Prior Presdhooling

Strong

1: The cognitive gains of children having previous preschool-
4.

.

-experience will be smaller than those of children having no.

such experience

2. Children with a'partibular type of preSchool experience

will make gro &ter second -year IQ.gains in a- program which

95.
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different from their arc experience than.in one which is

similar imilar to t.' .

3. C3ildr4n whose Hist preschool .experience was in a highly-

structured program will be more likely to maintain:br'
4

increase IQ gaii* during the second piesdhool year than

dhildle whose first-year pnwrim.was less structured.

A., Children raking lar6e,IQ gains in their first preschool
A

year will make smaller gains during the second 'year than

Children making- negligible gains the.firSt year.
4p

rhildreh of law initial IQ will rake greater gains during

the second year of presdhoLidg than children of high

initial IQ.

Sex

6. Children of law sas will make greater second year

than those of hirjh SES.

. I
Weak- -Based on 1969-70 Data

gas

7. In Tucson and Bank Street programs, interaction effects on

both cognitive measure's lavor dhildren with previols

presdhooling; in Gordon programs, interaction effects will

favor diiidren without such experience. In 4ngelfienn-
-.

Becker programs, interaction effets on the PSI will favor

a

withOutrevious presdviol experience.

AA

Strong

t. There will be no consistent main effect of sex on cognitive

ogoome reasures4
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2. Within mobdels'the effect of sex on cognitive gains will

differ from site to site.

Weak- -Based on 1969-70 Data_

3.'. In Tucson and Far West sites IQ differences'will favor boys;

in Bushell sites IQ differencas'will favOr girls.

. )

Weak - -Based on 1969-70 Data

1. The relationship between age and adjusted post-score on PSI

and IQ' tests will be stronger and more significant for child-

ren without previous preschool experience than-for children

with it:

2. For dhiadren without'previous presChooling, age will be

positively related to IQ and PSI post-test in Tucson and

Bushell sites.. In-other models the relationship between

age and post-test score Will be negatAle or very weakly

positive.
(

Socio-economic Status

Strong

1. Within-model effedts will favor high\SES Children in the

1

WeilLit model.

Weak- -Based on 1969-70 Data
7

2 The overall interactionbetween.SES and model will be

insignifiCant'faT both the PSI and for the Stanford- Binet.

3. Within-model interaction effects on the Stanford-Binet will
cl

favor loW SFS children in Bank Street' and Far West programs.



Ethnicity,

Weak- -Based on 1969 -70 Data

1. Within-program interaction effdcts will favor white children

3 in Engelmann-Becker) and Tucson programs and Black Children

sr.

In Bushell programs.
e

Response Style

Weak - -Based on 1969 -70 Data

1. Within-model interactions 9ir1 favor Children making ft

competence responses in Imann-Becker programs. In

4
Bank. Street programs, interactions will favor thgse making

+

many such conpetence responses. Mare generally,'in more

directive programs interaction effects will favOr children
! /

making few competence.reSpcnsess'ubile in lessdirective

. models they will favor Children making manysuch responses.

2. Within-model interactions will favor Children making many

pagsiTe responses in Bank Street, Bushell and Engelmann,

Becker programa; in Weikart, Tucson acid Far, West prOgrafts

interaction effects will favor those making few passive

responses.

General predictions

The introduction to this, report raises; three general questions

about interactions. First, which',Characteristicsof chftdrerCinteraCt.

most strongly with modelsand; convetsely,whiCh are least important

in terns of- mein effects and interactions? Second, what are the

patterns of such interactions as do appear? Axe the categories and

).
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".1

considerationsfwhich other.researdhers have used for classifying

progrdmb relevant to the interactions we observe? .And t4rd, how

important are interactions in eXplaining oognitie outcome's of pre-

school prOgrans? Neither the literature reviewed here nor the 1969-

70 PV data provide filial answers to these three questions, but they

do suggest some hypotheses.

In answering th first questi8n--thot of the relative importance

'Of different child variables in predicting inte cticns with mode'_
11

A
it seems wise to consider nbt only the size and significance of

interactions observed in the 1969-70 analysis, but also the degree

to which these interactions are.consistent across tests, and the

interpretability of the paterns'observed..:, Using these criteria

would make the following predictions:

1. Predictable, significant, interactions of model with
ethnicity and SE wily not be 'found:

2. For most models the effect of s on test soluge will be
small. For one or two models, ver, the effect of this
variable will be predictable and si 'ficant.

3. An .jPretable in.ceraction of age with model is unlikely.

4. Interactions of model with initial achievement, rior
preschooling, and the two response style variables si-
vity" and "co tence", may follow patterns which axe both
predictable an interpretable.

The second generil,quesaon raised in the introduction_concerns

the patterns of ,observed interactions and the relevance of categorieS >,_

which Other researdners have used for upiqpreschool programs to
. .

tke,interacticns examined here. The pat rns of-interactions Observed

on 1969-70 PV Kiata have been discussed in the preceding Chapters.

.The grouping schema used by other'researche'ls are helpful in interpreting
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interactions of model with certain child variables.'. Most of these

schemes relate in one w7 or another to the degree to which children's

experiences and behavior are directed by the teadhing adults. The

interactions reported in the preceding pages suggest the following:

.5. The "direCtivrmess" continuum may apply to interactions,
of initial ability, prior preschooling, and "competence"
with todel; if aft exception is made for Bank Street, this
dimension may apply to interactions wikh "passivity".

6. The dimension of directiveness does not apply to inter-
actions of model with sex. Interactions Observed othe
IQ measure may relate to quite another aspect of,the learn-

' environment: the degree to which adults use concrete
objects in their teacEing.

The third question we set out to answer is the most general: how

important are interactions in explaining the dognitive outcomes of

preschool programs? Can it be said that no one model produces maximum

gains for all types of children? Here again our answer ml_Et be tenta-

ftive, but the evidence of the 1969-70 data is that interactions of .

particular variables with model are quite important in explaining

tognitive outcomes. For this analysis model effects are stronger on

1
g.

the PSI than on the IQ. However, there is no one model or type of

model which produces optimum gains for all types of Children on either

nasure

7. None of the eight models will produce optimum gains for all
types of children across both ccgnitivejeasuxes.

iModel effedts are significant ,for the PSI post-test analyses. They
favor the aChievement of,children in Engelmann-Becker and Bushell
models. Model effects on the Stanford-Binet are insignificant. Had
the Fort Walton Beach site been included (See Appendix C) there would
have been a significant model effect favoring Weikart.
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Introduction to Part II

The hypotheses proposed at the end of Part I have been tested

on the data generated in the second year of the HSPV study, 1970-71.

Somewhat different methods of analysis have been used on the second

year of data; the differences are described in the sections that

The analysis of the 1970-71 data,has two Objects: The first is

the testing of hypotheses. The second is a fuller exploration of the

interrelationS between the independent variables selected for study,

and the relation between these variables and the eight models of

preschooling. Part II, like Part I, is in seven sections; eadh one

organized around the hypotheses proposed'in Part I. These sections

describe the analyses used, report the results, and ze consis-

-tencies and inconsistencies between the two sets of data. Patterns

suggested by the 1970-71data are discussed.

The Sample

The sample for 1970-71 is siirdlar to that used in 1969 -70. Each

of the eight spohsorsi was responsible for implementing his model in-

three to five states. The cites were designated level I, II, or III.

Planned Variations collected demographic information on dhildren and

staff in all sites; in levels II and III cognitive tests were also

given. In level II sines these included the PSI but not the Stanford-Binet.

1Thelve sponsbrs were adtually invol4ed in this second year of Planned
Variations. However, because of the' strategy of hypothesis generation
adopted in this report, only the eight models who were involved for
both years have been considered.

e a r
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In level IIIsites the PST and other tests were given to alLchildren.

In addition thefStanford-Binet was given to a randomly selected half

of each class.

In consequence, the sample of children.for whom IQ data is avail-

able is considerably smaller than the sample of Children with'valid

PSI scores. Specifically, there are 305 Black and white children1

enrolled in the eight models for whom there are valid pre- and post-

IQ and PSI scores. There are a total of 883 Children in these eight.

models for whom HSPV has spring and fall PSI scores. In addition.,

there is a pool of control Children; these Children are enrolled in

reg4ar Head Start programs in ,the same (or comparable) communities.

as the varipus PV classrooms, but no sponsor is attempting to inple -.

rent his model in their classrodffs. For the eight models of preschoolk

ing examined in this report, the? are 1:15 control Children with valid

scores on PS! and IQ pre- and post-tests.

The Analysis

The analysis of the 1970 -71 data, is directed at three general

categories of question. First, what are the first- and second-order

interactions of these child variables with the eight models of pre-

schooling: do girls make greater IQ gains in Bushell while boys fare

better in Far West; do Children with prior presdhooling out-score first-

year dhildren in TUdsdn and Bank Street, but not in EngelmannBccicor?

'Both Indian and Spanish-speaking dhildren are excluded from these
analyses. For other exclusions see Part I, Appendix C.
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Second, what interactions not involving Model significantly affect

children's preschool achievement? Is it true, for example, that
. I

1

children of', low SES show greater gains in the second year. of preschool-

ing than the first? Third, does grouping model's as "more directive"

and "less directive" add anything to our understanding of observed

interactions b'e't"ween.model and dhildvariables?,Do interaction effect's

become larger when several models are pooled, together in a 'ArodeLgtoup",

or do they wash out entirely, due to between-model differences?

The first set of guestions--thoSe involving interactions 'with

modelhave been investigated through analysis of'covariance and

.

regression.) Analyses of covariance are used to evaluate the magni-

,

tude and significance.ofmodel interactions with six categor.ial

variables. These are sex,' preschool experience, ethnicity, SES

category,2 the twd response style yariables"passivity" and "corm-,

petence"; Regression analyses are used, to investigate interactions

with several cohtinuoUs Variables: initial IQ, initial PSI score,

'The 1970-71 analysis includes only oovaried post-test scores. Raw
gain scores, are rot analyzed separately in Part,II.because these
interactions appear on the.,1969-70 analysis to be;Auite similar to
post-test interactions. Since the P$Iand IQ tuts are significantly
correlated a multivariate analysiSoof covariance might have been done.
'However, the two tests are analyzed separately'for two reason:' first
the PSI sample facilitates comparisons which watuldotherwise be
impossible. Second, although the tests are correlated (.541 at pre-
test; see Appendix E)' model effects op the two measures are quite
different (see Smith, M.E., Some Short-term Effects ofProjectFipah
Start: A Preliminary Report on the Second Year of Planned Variation,
1970-71, Huron Institute, 1973), Although the reasons for Observed
differe7res are not. always evident to the writer, it may be illumin-,
ating to the reader if the discrepancies are Made apparent. .

2
For description of the SES measure, see Part I, Section 5.



,

104.

age, and three SF'S carrponents, mother education, income and family

size. Appendix D gives further details on. all analYses. Regressions

are referred to by number. in the text.

, \

Effects and interactions not involving models are eXplored in a

general interaction study analysis of covariance. The sample for this

investigation is all children either in Planned Variations-(sponsored)

or.Comparison (unsponsored) classrooms with valid pre- and Post-tesIt

seaos on both the PSI and-the Stanford7Binet.. The primary purpose

of.this analysis is to test hypotheses concerning the achievement of

Children with prior presChool experience.

When discqssing a nuMber of preschool;Lrdels_one is tempted to

group them in gome way. In the introduCtion to Part I it is noted

that althOugh.researdhers have tsed a variety of principles'in group- .

ing models, many of the resulting schemes have a gooddeal in common.

Mbdels which assume that adults should tale a very directive role for
,

a good part of the teaching, day are put in one group, while models

with assume that Children should generally have Choices about what,.

they do (and how) and up in another, Some models don't fit either.

description;. in consequence, nearly alIreseardheis use three or more

categories.

- -

In Section VIII of Part I, I suggested that concepts common to.

these traditional grouping schemes may be useful in predicting and
,

'1-

interpreting interactiA with particular Child. variables. In the,

1170-71 analysis hypotheses relating to these groupings are investi-

gated through regression analysed which are referred to in these

pages as "grouped-model" regressions. These an91yses'axe intended
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to contrast models where.adults.take a highly directive role with

models in which dhildren make many significant choices about how.

and with wham--to spend their time. Bushell and Engelmenn-Becker are

placed in a "more- directive" group, while Far West, EDC and Bank Street

are placed in a "less-directive" one. In order to make the two groups

as different as possible on the score of teaching strategy, the. other

three models, Weikart, Tucson and Gordon, are omitted from these

analyses.
ra

The groupings, and the Choice of models to be included, are

based on sponsor mwdel descript2cns. Bushell and Engelmenn-Becker

are placed in the moredirective category because in both models child-

ren's major learning is alleged to take Rlact in adult-directed

*coups where. decisions' about what is taught are made by adults. Al-

though adultt in several other models are expected to plan sinall-group

lessons (e.g., Tucson), the adult is generally expected to take account

of the dhildren's comments'and demonstrated interests as he prOceeds.

=thus, the actual form of the lesson is,supposed to be determined by

children and,teadhers, w.,rking together (as in Weikart's "open" pro-

grams where both' adults and children are expected.to initiate and to

respond [Weikart, 72] ).

Far Nest, EDC and Bank'Street'are grouped' together as less-direct-

ive'becaUse they emphasize the importance of the choices made by the
c

individual child in his learning: All of these sponsors see the

process of making these choices as essential to learning.' None of

them expect daildren to spend the major part of each day in an organ-
.

ized group, working-with an adult.



Weikart and Tucson have been omitted because they are seen as

falling somahere between these two groups. Although these models

emphasize the ipportance of dhoice-making, both appear to expect

106.

,children to spend a significant part of each day in smell, groups with

an adult. Although in practice either of these models might look

quite a lot like the "less-directive" models, the structure for learn-

ing described by sponsors see-rs to direct the outcome of dhildren's

choices a bit more The 9ordon model is emitted because it contains'

no spscific directions for classroom la-ractice.

The Classroom Observation data supports the nation that practice

in Engelmuln-BeCker and Bushell classrooms is quite different frr

that in other models (see Lukas and WOhlleb, 72). Engelman- Becker

and Bushell are significantly aboVe all other Models (1? < .001) in

total academic activity, and in frequency of adults with children in

academic activities. They are below other models inindependent Child

'activity, with Bushell being significantly low (p < .001). Bank

Street, Far West, Tucson, and pPC rank highest on- this variable. In

general the evidence for placing Engelmann-Becker and BUshell in the

more-directive group is stronger than that binding Bank Street, EDC

and Far West together.. HOwever, these three programs do show evidence

of considerable independent Child activity; both academic and non-

academi .

.0-
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I. INITIAL ABILITY

Section I of Part I utilizes three resources in formulating

hypotheses concerning probable interactions of preschool model. and

initial ability: data presented in selected pre-school evaluation

studies, Bar-Yam's review of certain aptitnae treatment interaction

stories; and the 1969-70 PV data. On'the whole the investi tion does

not reveal strong patterns of achievement which are consistent across

a nuMber of studies and measures.

hypotheses:

It does,, however, suggest three

Strong hypotheses °

1. Less-directive models will show interactions favoring
children of high initial IQ on the PSI post-test.

2.. Weikart programs will show a strongeP tendency than
/ other programs to increase the variance of IQ.scores.

Weak hyp9tResis

3. In Gordon programs within-model interaction effects on
the PSI will favor children of low initial IQ: The
variance of IQ scores will tend to decrease in this
model.

/ .

The last of these predictions is derived solely from the 1969-70

PV data; the first two are supported by the findings ,of other

investigators.

None of these three hypotheses is confirmed, as it stands, by

the 1970-71 PV data. However, the analysis of this second-year data

does suggest that the interaction of model and initial ability will be

->
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along the lines of our hypoiothesis when the PSI rather than the IQ test

is used as the,measurb of initial ability or adhievement.

The 1969-70 analyses employ two strategies for exploring interactions

of initial ability .and model, 'First; the variance of pre- and po:st-
,

test IQ scores are contrasted in ead- of the eight models Second,

children are stratified ,according to their initial IQ score andl then

the relative performance of "high" and "low" scoring groups are com--

pared within each*model.

The approadh .used in -Ulf- 1970-71 analysis is different in two

ways. First, children are grouped on the basis of PSI pre-score as

well as IQ pre-score. Second; the-initial ability measures are con-

sidered as continuous rather than categorical variables. To permit

this more efficient use of the data, interactions are explored through

regression rather than (as in the 1969-70 data analysis) analysis of

'covariance.

The 1970-71 PV Data: ResUlts of Hypothesis Testing f

Hypothesis 1: Less-directive models will show interactions
favoring children of high initial IQ on the PSI post-test.

This hypothesis is based on the 1969-70 PV data and'on:results of

certain ATI studies of older children. The first-year PV .data show

interactions favoring the PSI achievement of high IQ dhildren in

oert4n "less- directive" models.(Bank Street, Tucson, and EDC) . There

is no substantial interaction effect for either of the "more-directive"

models, Engelmann-Becker and Bushell. Bar-Yam, in a summary of ATI

researdh, reports a similar pattern: in studies she reviews the effect
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of initial ability level on achievement appears to be strongest in the

more "permissive" programs.

In the 19,70-71 analysis, the grouped-model regressions are used

to test thesis 1. In these analyses Engelnym-Becker and Bushell

are cl., sified as "more-directive" while EDC,'Bank Street, and Far

West grouped together as "less-directive". The results Of this

analysis do not confirm the hypothesis as it stands. 'I5They do,'

hioWever, suggest an interesting revision of it.

Independent variables in PS regression 4a include model-group

(as defined above), family size, mother's education, income, "compe-

tence";
1

;passivity ", sex, ethnicity, preschooling, age, PSI pre-

score, IQ pre-score., all first order interactions involving model-

group except mode-groupby-PSI-pre-score, and selected second-order

interactions (see Appendix D for complete list of independent varia-

bags) . This analysis'shows theAdel-group-by-IQpre-score- interaction

to be significant (p X. .05) but in the opposite direction from our

prediction (see' Table Ia).

In PSI regre%sion 4b,2the variable "model-group-by-PSIpre-
,

score" is substituted for " nodel- group -by -IQ -pre- score ". This variable

is Significant < .001) and in this case the effects are in the

1,
Competence"'and."passivity" are tido child variables derived from the -

child's respons9s to the IQ test. See Part I, Section 7 for an
explanation.

.

2Resultts of PSI regression 4)a are used in preference to those for the
'larger sample PSI regression 3 because the distribution of initial,
scores for ,this sample poses a pagression problem --chiidren,in one
group-pretest somerojhat higher than those in the other group. There
are no Guth between-group 'differences for the smaller sample.
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Table Ia

Interaction of -Model -Group With IQ Pre-Score
Effect on PSI Post-Test Score

.(From PSI 1;egression 4a-Grouped Nbdels)

1970-71 PV Data

110.

Variable Description Standardized Coefficient Significance

Model-Group (less directive
vs. more-direCtive)i .019 NS

IQ PreScore .330 .001

Group-by-IQ-Pre-Score .106 .035

L

- Effects on Adjusted PSI Post-Test Score2
(Given in Stdard Deviations)

Bank Street, EDC,
Far West

Engelmann Becker,
Bushell

Jaw Initial IQ.
(One SD Below Mean) -.243

High Initial IQ
(One SD Above Mean) +.205

-.417

+.455

1Dunrry variable: Bank Street, EDC and Far West coded -1; Engelirenn-
Becker and Bushell coded +1.

2Effects give1 in the table (7orrbine.main effects of the two variables

and the interaction.
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Table Ib

Interaction of Model Group With PSI Pre-Score
Effect on PSI Post-Test Score

(From PSI Regression 4b-Grouped Models)
1970-71 PV Data

Variable Description Standardized Coefficient Significance

Model -Group (less-dinotive -

vs. more - directive)' .165 .025

PSI Pre-Score .436 .001

Group-by-PSI-Pre-Score -.215 .001

Effects on Adjusted PSI Post-lest Score2
(Given in Standard Deviations).

Bank Street, EDC, Ehgelmenn-Becker,
Far West Bushell

Low PSI pre -
(One SD Below Mean) -.056

High PSI pre-
A. (One SD Above Mean) +.486 +.386

/IP

1
Dummy Variable: Bank Street, EDC and Far West' ceded -1; EngelMann-
Becker and Bushell Coded +1. '

2
Effects given in table coMbilue vein effects of,oth variables and
the interaction.
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prelicted direction. The effect is more substantial and significant

(see Tab ,e ib) than that of rodbl-group-by-IQ-pre-score.

The group-by-PSI-pre-score interaction is exactly as Bar-Yam had

led us to anticipate: for Children of high initial score the effect

of Curriculum (meaning model-group) on adjusted post-score is small,

but for those of low initial score, curriculum, has an effect of about

three-quarters of a standard deviation, with-children in the more-

directive models scoring higher.

The difference betma;r), i.lteractions observed, for IQ and PSI pre-,

score prO9bly relates to the fact that the PSI is not noised for -

age. Figh-scoring Children, therefore, tend to be older as well as -

smarter. For this 'am,r1e, the PSI pre-score is positively correlated

with age (r =\.448) and with IQ (r = .404). The IQ pre-score is,

on the other harid, negatively related to age (r = -.145) . Nonetheless;

the observed interaction does not'apparently reflect the effects of

age alone: the f-- group -by -age interaction is insignificant in

la
both equations. Apparently; a measure whictr coMbines the effects of

age and ability predicts achiever ent differences more powerfully than

age or IQ alone. A

Hypothesis 2: Weikart programs will show a stronger tendency
than other programs to increase the variance in- IQ scores.

Table Ic gives the variance in IQ and PSI scores, fall and spring,

for all eight models. Variances are reported separately for children

with andwi ut prior presdhooling. Clearly the hypothesis is not

confirmed. Pre- and post-test variances do not differ significantly

1
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for any model. However, for three models, Tucson, Bushell and

Gordon,' the variance in IQ scores does increase; it does not increase

for the Weikart model.

Hypothesis 3: In Gordon program), within-model interaction
effects on the PSI will favor children of low initial IQ.
The variance of IQ scores will tend to decrease in this model.

This' hypothesis is not confirmed. Table Ic shows that for

children in Gordon program:, the IQ varianceincreases (insignificantly)

between fall and spring testing.

PSI regression 2 has been used to test the hypothesis concerning

model-by-initial-IQ interaction in relation to PSI post-test score.

Independent variables inclvkIe Models, income, mother's education, race,

"competence"
1

, age, PSI pre-score, IQ pre-score, interaction of

a

model with mother's education, income, "competence", race, age, an

IQ pre-sodire, and interactions of race and age with these variables.

The model-by-initial-IQ interaction is significant ip < .002) for

Engelmann-Becker; it is insignificant for all 'other models. For

Engelmann-Becker the interaction favors children of low initial IQ.

Discussiori.',

Three points'ererge from the 1970-71 analyses. The first is

that the structure and magnitude of an interaction Of model with initial

Ability or achievement depends on what measure. is initially used to

1Hertzig-Birch variable; see Part I, section VII for explanation.
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categorize dhildren. For these preschool analyses, interactions

on the PSI are in one direction when children are classified on the

basis Of initial IQ and in the opposite direction when the PSI pre-

test is used to group them. The greater magnitude and significance

of the PSI-bV-model-interaction suggest that_a broad measure of

initial achievement is more useful in predicting interactions than-a

measure whidh is adjusted for age..

These results fit well with data reported in SL3dolsky's study

of children's transition behavior (72). Stodolsky looked at the ways

dhildren move from one activity to another in a free dhOice situation.

She reports correlations ofAge, mental age and IQ with frequency cif

eadh of ten behaviors (typearcef transitions, percentage of time spenL

in activity, etc.). Correlations of all Observation variables with

IQ are trivial, while correlations with mental age (Stanford-Binet

score before age norming) are significant (1) < .05) in six out of

ten cases. (Correlations with age are even stronger than correlations

with mental age; this may relate to the greater reliability of the

age measure).

Stodolsky's results stiggest that a measure which is not norned

for age will give far more information about a child's actual class-

root behavior than one which is. It is therefore not surprising that,

in our analyses, PSI pre-score interacts more strongly (and more

interpretably) with model-type than did initial IQ.

The second point emerging from theSe analyses is that the strudl-

turepf-an interaction may be quite different when the outcome

.neaSuie is. changed: The interactions of,modelLgroup and model with
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IQ and PSI pre-test are signifidant only-on PSI post-test analyses.

On IQ analyses both interactions are insignificant., So, although

these data indicate that more-directive models favor the PSI gains

of initially lowscoring Children, they give no evidence of a similar

pattern on the IQ test.

These results are in line with findings of ATI studies (see.

Cronback, 1969; Bar Yam, 1969) that the structure of an interaction

may often depend on the outcome sought. This fact should be borne

in mind for all results reported in these pages. When an effect

favors particular?dhildren in a particular model,- the temptation is

to say that these dhildren."benefit" more. Yet often the advantage

is specific to a particular test--we cannot assume that it extends

to all cognitive measures, much less to the many other objectives of

preschooling.

The third point is that the dimension of directiveness does

appear, in a.very limited and specific way, to affect interactions of

initial achievement with model. the PSI grouped-model regressions

show a substantial and highly Significant interaction of PSI pre-test

and group; this interaction is in the predicted direction.)

In sum, the 1970 -71 PV data Shows that when the PSI is used as

a measure. .of initial achievement, children's performance in the PSI

1The strongest interadtians.of PSI pre-score with model are for EDC
and Engelmenn-Becker. PSI regressions Do. and Ic both Show highly
significant interactions (p < .01) for these two models, For EDC .

effects favor'high-scoring dhildren while for Engelmann-Becker "the
opposite is true.
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post-test ,follows the patterns whidh the Aaa literature had led us to

predict, and that the .interaction of adhievement with model is sub-

stantial, particularly' for initially low-scoring Children. Beyond

this, the analyses indicate that the interaction cannot be generalized

to other cognitive tests and, in particular, does not apply to IQ.

These findings are not 'Strong, but they are of interest, particularly

as they dictate caution in generalizing across measures.
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II. PREVIOUS PRESCHOOL EXPERIEME

Seven hypotheses relating to the effect of prior preschooling

on Children's adhievemant are proposed in Part I.

Strong Hypothesis.

1. The cognitive gains of Children having previous ptesdhool
expe.riehce will be smaller than those of children having
no such experience.

Weak HypOthpses
'

2. Children with a particular type of preschool experience
will make __greater second-year IQ gains in a program which
is different from gheir.first experience than in one which
is similar to it.

3. Children whose first presdhool experience was. in a highly-,
structured program will be'more likely to maintain or increase
IQ gains, during the second preschool year than Childien

-whose first -year program, was less-structured.

4. Children making'large IQ g4ins in their first presdhool
year will make smaller gains during the second year than
"children making negligible gains the first year.

5. Children of law initial' IQ will make greater gains during
the second year of presdhooling than Children of high
initial IQ.

6. Children of law SES will make greater second year. IQ gains
than those of high .SES.

7. In Tucson and Bank Street programs, interaction effects on
both cognitive measures will favor Children with previous
preschooling; in Gordon programs, interaction effects will,
-favor children without sudh'experience. In Engelmann-
Becker programs, interaction effects on the PSI will favor
those without previous preschool experience.

The first six hypotheses are based on -data reported by other

researcthers; the first one is supported by the 1969-70 PV data. The

last prediction is based on the 1969-70 data alone.
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Three hypotheses (1, 6 and 7) have been tested on the 1970-71

data. The hypothesis which rests solely On the data of other investi-

gators is not. confiine'd. Predictions based on the 1969-70 data are to

sate degree sppported by the second year's analysis.

The results of the 1970-71 analyses suggest that we may be able

to predict what models and what type of model will prove especially

effective in raising scores of Children with prior preschooling. The

analyses do not indicate that certain types of Children will gain

more flan a second year'of preschooling regardless of the Character of

the program.

The 1970-71 PV Data: Results of Hypothesis Testing

ilypothesis 1: The cognitive gains of Children having preVious
preschool experience will be smaller than those of Children
having no such experience.

Thergeneral interaction analyses of covariance have been used to

test this hypothesis. Four. analyses have been done, with IQ post-

test, PSI 'post-test; IQ gain and PSI gain as dependent variables. the

design is, "competence'
,1

by "passivity'
,1

by preschool experience by

ethnicit-bY SES. PSI pre-test, IQ pre-test, and age are covariates

on the post-test analyses; age is a covariate on gains analyses.2

the effect_of presdhool experience is significant (p 4 .001) on all

four analyses. Differences ia ggins, adjusted for the covariates

given above, amobnt to five points an the IQ (childre with prior

1
See Part I, Eection 7 for explanation of these variables.

2
For more details on analyses see Appendix D.
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presdhooling gain 1.1 points, while those without it gain.6.1 points).

The difference in gains is four points on the PSI (8.5 points for

those with presdhooling versus 12.5 for those without) : The hypothe-

sis is'confirmed.
1

Hypotheses 2, 3, and 4:
9

2. Children with a particular type of preschool'experience will
make greater .second year IQ gains in a program which is
quite different from their first experience than in one
which is similar to it.

3. Children whose first presdiool experience was in a
highly-structured program are more likely to maintain
or increase IQ gains during the second presdhool year
than dhildren whose first year program was less structured.

4. Children making large IQ gains in their first presdhool
year are less likely to make substantial gains during
the second year than Children making negligible gains the
first year.

Planned Variation's information on the Character of dhildren's

previous preschool experiences and on their cognitive gains prior to

entry in the model is not adequate to permit testing of these three

hypotheses.

Hygoothesis 5: Children of low initial IQ will make. greater
gains during the second year of presdhooling than children of
high initial IQ.

In Part I, Section'2 the term "initial IQ" is used to refer to

the child's IQ at the beginning of the first presdhool year. For

Children with prior presdhooling this information is not available

1Neve theless, as is pointed out in Part I, the gains of second year
children are not trivial when compared to the gains to be expected
for such children were they not enrolled in presehool. See Smith,

Marshall, Sore Short-term Effects of Pro ect Head Start: A Prelimin-

ary Report on the Secon ear o P anne a on-- , Huron

Institute, 1971.
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to the Planned Variation Study. Indeed, most Childre/rhad never been

tested before their participation in Planned Variatilons. Therefore,

the' hypothesis as it stands could not be tested.

Hypothesis.6: Children of low SES will 'make greater second
year IQ gafES than Children of high SES.

The: general interaction analysis' showsdChildren of low SES

making significantly greater IQ gains than those of high SES in both

the first and the second preschool year. This effect seems, however,

to result mainly from their lower prescores, since the effect of SES

on covaried post-test score is insignificant in the general inter-

action analyses.. The IQ analyses show no significant interaction

either of SFS or its compoents (family size, mother education, and

income) with preschooling.

Hypothesis 7: In Tucson and Bank Street programs, interaction
,effects on both cognitive measures will favor children with
previous presdhooling; in Gordon programs interaction effects
will favor children without such experience'. In Engelmann-
Becker prograni, interaction effects on the PSI will favor
those without previous presdhool experience.

Table IIa gives the estimated combined means on the PSI post-

,test for Children with and without prior presdhooling. Interaction

effects are significant for Tucson (p = .006), °confirming the hypo-

thesis for this =dbl. For all other modelg interaction effects are \t

insignificant.

, Because the IQ sample is smaller and scnewhat unbalanced with

respect to prior preschooling, the hypothesis as stated here could

not be tested on the Stanford-Binet datg. It is, however, possible

to test the broader form of the prediction. whidh is given in
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Section 2, Part t:

In a more generalized form [ the hypothesis? might be stated
"Child-centered" programs will show interaction effects favor"

Sing second-year dhildren while programs where the initiative
lies primarily with adults will Show interaction effects
favoring first-year children.

This hypothesis is confirmed by the grouped- model regressions.

In IQ regressions 1a and Ib the interaction of model-group with prior

presdiooling is significant (p < .005) and in tithe predicted direction.

Table 1lb shwas children with no prior preschooling gaining somewhat

more in more-directive models while second-year children appear to do

substantially better in less- directive programs.

'Discussion

Part I, Section 2 raises two questions about the effect of prior

presdhooling. First, are there some categories of Children wno,

regardless of model, benefit nor:- than others from a second year of

preschool? Second, do some educational approadhes work particularly

well for Children with lior preschdol experience? Hypotheses

relating to both questions are proposed.. Specifically, it is suggested

that dhildren of law.SES and law initial IQ might benefit more froM

a second preschool year; it is also suggested that dhildxen who had

failed to make substantial gains in their first year of presdhooling

t torChlore likely to gain in the second year. Not all these hypo,
00

es can be tested an the PV data. It has, however, been possible

to investigate in considerable detail the possibility that some

children gain more than others from a second preschool year, and the

results of this investigation are essentially negative. The general

interaction study reveals no significant interaction of priory
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Part II

Table IIb

Interaction of Model-Group with Prior Presdhooling
Effect on Stanford-Binet Post-test Score

(From IQ Regression 2a-Grouped Models)
1970-71 PV Data

Variable Description Standardized Coefficient Significance

Model-Group (more-dirTctive -.123

vs. less- directive )

)
Pr..schooling2 .184

Group-by-Preschooling .203

Effects on Adjusted IQ Post -Test Score
3

(Givensin Standard Deviati

Bank Street, Ea":,
Far West

.147

.006

.004

. V

Enselumn-Becker,
Bushell

Prior Presdhooling

No Prior Presdhooling

'm

+.142

+.104

-.510

+.264

1Dunry variable: Bank' Street, EDC and Far West coded -1; Engelmenn-

' Becker and Bushell coded +1.

2DunnY variable: children with prior preschooling coded -1; those
without such experience coded +1.

,3Effects giVen in the table combine main effects of both variables
and the interaction'
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presdhooling with ex, age, ethnicity, SES, or either cognitive style

measure. IQ regression 2 ind PSI regression 4 reveal no significant

interaction of previous g with the three SES components,

family size; mother's education anc. income. Although .undoubtedly
#

some dhildren benefit more than others from -a second year of pre-
%

%11.

school, there is no evidence that these children can be described

in terns of the variables used in this report. /I('

Although the 1970-71 analysis does not isolate one group which,

regardless of program,benefits-.more than other groups from a second

presdhool year, it is somewhat more succemsful'in locating models

which are particularly beneficial to children With prior preslooling.

Where significant interactions of:preschooling with model or model-
..

group (models grouped as "more-directive" and "less-directive") are

found, they tend to support the hypothesis that more-directive models--

or ones Where, in Wbikart's terns, adults initiate --will favor the

adhievement of first-year dhildren, while less;- directive mcaels--

those where. the Child initiates--will favor the adhievement 'of second,

year dhildien.
1

Although theinteraction of model -group with pre;,,

sdhooling is not consistently significant in PSI analyses (PSI re,

gressions 4a and 4b), it is significant (p!C .005) for the IQ

analyses. Table lib indicates that 'for dhildren with prior pre-

echooling, model-group makes a substantial difference: children in

the less-directive models outscore those in more-directive models

the effedf,Of model-group ("nore-directi' ' vs. "less-directive")

on I post-test score is not significant.
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by about two-thirds of a standard deviation. For Children without

preschool experiencethe effect is smaller but in the opposite direc-

t tion, as predicted.

In Part I, I suggest that in models which require children to

with earlier sdhool ewake dhoices and take initiative, Children xpcz-r .
,

t possess an advantage relative to those without it, whilemigh

ih more-directive models this might not be so. These data support

that interpretation, although within-model effects in the PSI are not
A

totally' consistent across the two years of data. .

(

4
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Neither the preschool studies reviewed in Part I nor the 1969%2

70 PV data lead us to expect strong interactions of sex and model.

Of the three hypotheses proposed in section III of Part I the two

strongest--those based upon the findings of other researdhers as well

as on the 1969-70 PV data--are essentially negative in Character.

Strong Hypotheses

1. There will be no consistent main effect of sex on cognitive
outcoge Treasures.

2. Within models the effect of sex on cognitive gains will
differ from site to site.,

Weak Hypothesis

3. In Tucson and Far West sites IQ differences will favor
in Bushell sites IQ differences will favor girls.

I

The patt...ns suggested by the 1969 -70 -data and by previous

research on preschool achievement are'in general repeated in, the 1970-

71 analyses: the effect of sex cm test scores is for the most part

small; where interactions of sex and model are predicted,, the Observed

effects are in the predicted direction, but do7Hot reach significance.

However, arlysis of the 1970-71 PSI data'is6ggests that although the

interaction of sex and model gay be trivial when the sample is cog-

posed of children witi_out prior schobl experience, it may be consider-

ably more significant after the first preschool year.
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The 1970-71 Data: Results of Hypothesis Testing

' Hypothesis 1: There will be no consistent main effect of sex
on post-score and gains for PSI and IQ.

TLs hypothesis is confirmed. The General. Interaction Study

analysis of covariance shows insignificant effects favoring boys on

both the IQ post-test and the PSI. These effects are very small:

.15 points on the Stanford-Binet (.01 SD's) and (1.36 points (.13 SD's)

on the PSI. For the PSI sample'(PV only), by contrast, regression

analysis shows a small (.56 points,' .05 SD's)--.6ut significant effect

favoring girls on the PSI post-test. These effects are neither

large no consistent.

H thesis 2: Within models 'the effect of sex on cognitive.
gains wil 'ffer from site to site.

The effect of sex on adjusted PSI'post-score is trivial in all

models'. Table lila gives the estimated combined means for boys and

girls on the IQ post -..pest." These means are adjusted for IQ and PSI

pre-score, age, preschool experience, SES and ethnicity. For five

models (Tucson, Bank Street, Engelmann-Becker, Weikart, and EEC)
#

Planned Variations has relevant IQ data for Children in more than one

site. Differeitces between'the scores of boys and girls are trivial

(less than one point) or favor boys in all Gordon, Engelmann-Becker

and Tucson sites. In the taco Bank Street sites differences favor

girls. Sex effects are in oppoiite directions only in ECC sites.

H othesis 3: In Tucson and Far West sites IQ differenees
wi favor ys; in 5ushell sites IQ differences will
girls. t

c':



B
o
y
s

E
S
t
i
m
a
t
e
d

M
e
a
n

N G
i
r
l
s

E
s
t
i
m
a
t
e
d

M
e
a
n

N

P
a
r
t
 
I
I

T
a
b
l
e
 
I
I
I
a

E
s
t
i
m
a
t
e
d
 
C
o
M
b
i
n
e
d
 
M
e
a
n
s
 
f
o
r
 
S
t
a
n
f
o
r
d
 
-
B
i
n
e
t
 
P
o
s
t
-
T
e
s
t
 
S
c
o
r
e
s

G
r
o
u
p
e
d
 
b
y
 
M
o
d
e
l
,
 
S
i
t
e
 
a
n
d
 
S
e
x

1
9
7
0
-
7
1
 
P
V
 
D
a
t
a

S
i
f
t
.

1
2

4
5

6
7

8
9

1
1

1
2

1
3

1
4

J

9
1
.
1
0

9
9
.
1
2

-
9
5
.
1
0

8
8
.
1
2

8
9
.
4
6

9
8
.
2
5

9
3
.
0
4

9
3
.
7
3

1
1
5
.
4

7
0
0
.
6

9
1
.
4
2

9
1
.
1
0

9
5
.
8
5

7
1
0

2
0

4
1
0

I
I

1
8

7
1
6

1
1

1
1

4
1
3

8
8
.
0
1

9
5
.
3
6

9
5
.
1
6

9
0
.
1
3

9
5
.
3
6

9
7
.
6
5

9
1
.
0
3

9
3
.
3
7

1
1
9
.
5

9
6
.
1
7

8
9
.
0
5

9
2
.
7
9

9
3
.
2
0

5
1
1

1
2

6
1
0

1
3

2
3

2
0

1
3

9
9

6
2
3

L
_
_

,

F
a
r

W
e
s
t

T
u
c
s
o
n

B
a
n
k
 
S
t
r
e
e
t

E
n
g
e
l
m
a
n
n
-

B
u
s
h
e
l
l
 
W
e
i
k
a
r
t

G
o
r
d
o
n

B
e
a
k
e
r

D
e
s
i
g
n
:

m
o
d
e
l
 
b
y
 
e
t
h
n
i
c
i
t
y
 
b
y
 
"
p
a
s
s
i
v
e
s
"
 
b
y
 
"
c
o
m
p
e
t
e
n
c
e
"
 
b
y
 
S
E

b
y
 
s
e
x
.

C
o
v
a
r
i
a
t
e
s
:

I
Q
 
p
r
e
t
e
s
t
,
 
P
S
I
 
p
r
e
-
t
e
s
t
,
 
a
g
e
.

E
E
C

1D



130 .

Table Ills gives the estimated combined IQ means for' boys and

girls in each of the fourteen test sites. For all sites except site 3

sex effects are in the predicted direction; they are not, however,

)significant.

It is suggested in Part I that the tendency of certain models to

favor the IQ adhievEment of boysthe Far West model in these PV

analyses, Montessori in pissell's analysis- -may relate to an emphasis

these progTans place on learning through manipulation of concrete

Objects. Although interactionieffects favoring boys are not statis-

tically significant (due, probably, to the small number of Children

in Far West classrooms), they are in the direction predicted. This

suggests that the possibility of such a program emphasis being parti-

cularly favorable to boys' IQ gains should perhaps be investigated by

other researchers who have more classroom Observation data available

to them:

Discussion

In relation to sex the 1970-71 PV data follow the patterns

Observed in the 1969-70 data. First, main effects of sex are small

and not consistent'aexoss the two cognitive' tests. Second, sex°

effects within Models are somewhat greater for the IQ than the PSI.

And finally, sex-effects on thc,... Stanford-Binet are in the direction

hypothesized for the thress models for which predictions were made.

. Although the model anAyses indicate that we may be able to

predict the direction'of sex differences in a few models, they provide

no evidence that these difivrences will readlitevels of statistical
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or educational significance.. However, the 1970-71 groupedruodel

PSI regressions raise the suspicion that, in fact, differences between

the adhievement of boys and girls within a particular type of curricu-

lum may be.more substantial after the first preschool year. All PSI

c_jouped-n-cdel regressions show a substantial and significant second-

order interaction involving sex, model group, and preschooling. (The

interaction is in the sane direction on IQ analyses, but is far too

small to reaCh statistical significance.) Table lab gives the magni-

tude and direction of effects. For Children without prior preschool-

ing the relationship between sex, nodel-group and adhiev-.2ne,nt is

basically additive, with girlslachieving more than bays, and children

in directive models achieving more than those in less-directive models.

For children with pre-school experience, however, the situation is

different. Although main effects continue to favor the adhievement

of girls and of children in more- directive programs, the sex-by-

)mode 1-group interaction is strong: in Engelmenn-Becker and Bushell,

boys outscore girls by about one-fifth of a standard deviation, while

in less-directive models, girls outperform boys by nearly one-half a

standarddeviation. Table IIIb suggests that curriculum assignment

Affects the adlievenent of boys with prior preschoolit ore than

that of first-year boys.

These results are not easy to explain, but they do raise sone

interesting questions. Wiy doea model assignment have so little

effecton girls' scores and so strong an effect on the adhievement of

second-year boys? Why do second-year boys outperform second-year girls
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Table IIIb

Interaction of Nbdel-Grog, Sex and Prior Preschooling
Effect of PSI Post-Test

(From PSI Regression 3-Grouped MOdels)
1970-71 PV Data

Variable Description Standardized Coefficient Significance

0 1 .184 .001

Se .069 .034

Presdhooling3 .087 .020

Group-by-sex -.073 .087

Group-by-sexby-.
preschooling

.101 .014

Boys

Girls

Boys

Girls

Effects on Adjusted PSI Post-Test Score
4

(Given in Standard Deviaticns)

Children with No Prior Preschooling

Bank St.
Far West
EDC

Engelmann-
Becker,

Bushell,

-.138

-.056.

+.174

+.368

Children with Prior Preschcolillg

sank St.
Far West

EDC

-.514

.028

Engelmann-
Becker,

Bushell

+.202

-.008

132.

1Dummy variable: Far West, EDC and Bank Street coded -1; Engelmann-
Bedker and Bushell coded +1.

2Boys coded -1; girls coded +1.

3No prior presdhooling coded +1; Prior presdiooling coded -1.

4Effects given in the table main effects of all variables and interactions.



133.

in more-directive models? Will the differences Observed for children

with prior preschooling Carry over into the school year?
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IV. AGE

Although the studies reviewed in Section I Show no interpretable

pattern of age -by- program interaction, several researchers report

results which indicate that within particular programs age may be

strongly related to gains. The 1969-70 PV data is consistent with

this: for children without prior presdhooling the relationship

between age and cognitive gains appears to be different in different

models, and, within models, remarkably consistent acme. the two

cognitive tests. Furthermore, the age -by -model inter& Lion Observed

in this first year of PV data does not appear to relate to identifiable

features of pV models..

On the basis of the 1969-70 PV data two weak hypotheses are

1

proposed:

1. The relationship between age and adjusted post-score ,on
PSI and IQ tests will be stronger and more significant
for children without previous preschool experience than
for Children with it.

2. For children without previous preschooling, age. will
be positively related to IQ and PSI post-test in Tucson_
and Bushell sites. In other models the relationship
between age and post-test score will be negative or very
weakly positive.,

Neither of these predicti is made with great confidence, since the

author was unable to ve at a plausible explanation of the Observed

interactions. Neither is confirmed by the 1970-71 analysis. For the

197-71 Pi., data the pattern of age=-by -model interactions is the sane

A

for children with and without prior.pres8hooling. And the Bushell

model, far from favoring older children, shows a weak effect favoring
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younger children on the PSI.

The 1970-71 PV Data: lqesults of Hypothesis Testing

Hypothesis 1: The relationship between age-and adjusted post-
test score on PSI and IQ tests will be stronger and more signi-
ficant for children without previous presdhool experience than
for d41dren with it.

This hypothesis is not confirmed. The interaction between age

and preschool experience is not significant on any analysis of PSI

or IQ post-score.

Hypothesis 2: For children without previous preschooling, aged(
will be positively related to IQ and PSI post-test in Tucson
and Bushell sites. In other models the relationship between
age and post-test score will be negative or 'very weakly
positive.

The possibility of age-by-model interactions has been investigated

through regressio- analysis.1 These analyses, IQ regressions 3 and

PSI regression 5, use only Children without prior preschooling. Indepen-

dent variables in IQ regression 3a include models, IQ and PSI prescore,

sex, age, ethnicity, SES and response style variables., and selected

interactions which are significant on previous analyses (see Appendix D).

Interactions of age with the Tucson and Bushell models are forced in.

Both are insignificant. In IQ regression 3b main effects are forced

in and all age-by-model interactions are permitted to'enter stepwise.

In the 1969-70 analyses the relationship between age ana covariod
PSI and IQ post -test scores was investigated through regression equa-
tions. A separate equation was Used for each model (see Part I,
section IV for a list of other variables in the equations). The °

regression equations used for the 1970-71 analysis include Children in
all eight models; age -by -model interaction terns are used to evaluate
the significance of differences between models.
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None are significant.

Independent variables in the PSI regression in dP model,

family size, mother's education, income, sex, race, age, PSI pre-

scope, and the two-way interactions of all these with model, age

and ethnicity. The rain effect of age is insignificant. The age-by-

model interaction is significant < .005) only for EngeImann-

Becker; it is negative as predicted. The age -by -model interaction

is insignificant for Tucson and for Bushell.

Thus, the.1970-71 PV data does not support this hypothesis.

Discussion

On the whole, the 1970-71 PV,data tend to support the prediction

made earlier (section VIII, Part I) that an interpretable interaction

of at with model is .unlikely. TheSe data do not confirm either hypo-

thesis genelated. from the 1969-70 data. Furthermore, such interactions

as are observed are not consistent across the two tests.

It is, however, of sore interest that in the 1970-71 PSI data,

in contrast to the 1969-70 data, the two Behaviorist models, Engelmann-

Becker and Bushell, seem-to fall together in favoring the achievement

of young Children. While these interactions are not significant

across all analyses, elects are'consiE. ?ntly in this direction. For

the "less- directive rodeis the picture is more mixed; in consequence the

grouped-model regressions Show no significant interaction of age with

model group. P
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V. SOCIO-ECONOMIC STATUS

The preschool evaluation literature provides ample basis for a

hypothesis that the interaction of SES and model.will favor low SES

hi dren in highly-directive models sudft as Engelmann-Becker and

Bushell. The 1969-70 PV analyses, however, raise the suspicion that

,although this may be, so in experimental preschool studies, it is 1-1,t

true when the setting is Head Start. On the basis of these data,

three hypotheses are proposed:

Strong Hypothesis

1. Within-model effects will favor high SES children in the
Weikart model.

Weak Hypotheses

2. The overall interaction between SES and model will be
insignificant both for the PSI and for the Stanford-
Binet.

3.. Within-model interaction effects on the Stanford-Binet i

Will favor low SES. children in Bank Street and Far West
programs. ,

The 1970-71 data support the notion that at least in the con

of Planned Variations Head Start, more-directive models.areno con-

sistently more effective in raising poor dhildren's test scores.

The SES measure'used in the 1969-70 analysis coMbines family Size,

mother's educational achievement (yearsi in school) and income,

standardized and weighted equally. Thil measure is also useeon the

1
'1970-71 data. Analysis of covariance done on PSI and 16 post-test

1The procedure used to determine each SES score-is detcribed in
Part I, Section V. For the 1970-71 PV sample, the mealis are as follows:.
income, $4,350; mother's education, tenth ,gracie; household size, 5.4.
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scores gives no indication of an interaction between SES--;so defined--

and nodal.

Because other researchers (see Part I, Section V) have found a

fairly consistent pattern SES-by-program interactions; I have

analyzed the 1970-71 PV data further, to see whether the components of

our SES measure, taken singly, interact more strongly with model; and

whether any observed interactions follow the patterns, observed by

Bissell (70) and others.

,Specifically, I wanted to know whether, within the PV sample, more-

directive models favor the achievement of low SES children, while less-

ee models favor the achievement of high SES children. Eveh
0.

ough this .not true for a poMbined SES measure, it might have been

true when SES, was defined'as income, mother's education, or family

-size alone. Although the Observed interactions of SES components with

model are of,sme,interest, they do not indicate that low SES dhildten--

defined by .these measuresgain. more'in highly-directive models.

Preliminary regression analyses of PSI post-scores using main

'effect&-i-and todel-by-variable interactions of the three SES.components

(PSI regression Ia) Show the main effect of all thr' driaoples to be

insignificant. Significant interactions with model are found for

income and for mother education, but not for family:.size. Since the

effect of .fatily size appears to be trivial, a second analysis (PSI

.regression Ic) inclur3es main effects And model interactions for the

twosemainin; SES variables,. race, preschool experience, age,
A

PSI presdbre, and age 4by-presdhool.interaction. (For a full list of

independent variables, see Appendix D). This analysis shows
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significant ma.n effects both for'mother's education (p < .001) and

for income (p < .005) and significant interactions of both with nodel.

The direction of the observed effects sheds some light on the

results Obtained for the conbined SES measure. Although the main

effect of mother's education favors Children with more educated

mothers; the effect of income is in the,OPposite direction, with child-

ren from poorer familieS doing somewhat better than those from less

poor familia-.
1

. On: a combined measure these two effects cancel one

another out.

The pattern of model interactions on the PSI is equally difficult

to interpret: Engelmann-BeCker shawl significant interactions favor-

my low- 'income children (1) < .001) and those whose mothers have

achieved a higher educational level (p 4 .05). Interactions of other

models with SESComponents are insignificant.

1These,results raise questions aboUt the relationship between_these two
variables: The observed main effects night make sense if, due:to SES
requirements for participation' in HeadStart,.mother's'education and
income were negatively correlated. (This might happen if, :otr example,

the 'income, ceiling were set lower for Children of college educatee
parents than for those whose parents lacked high school diplomas.)
Alternatively, they might be dismissed as,the,result of a suppressor
effect if the,intercorrelation was very high. In fact, however, the
oprrelatiOn is posits .e (458), but too small ta account fgr a strong
suppresSor effect. (See Appendix E for other intercorrelations in the
1970 -71 PV sample.)

2There is some suppressor effect apparent here: the interaction of
the Ehgelmann-Becker model with income becomes L...dger and more strongly
significant when the interaction of mother's educational level with
this-model enters the equation. However, even when the effects of
mother's education and income are considered quite independently -(by
examining the direction and magnitude of the'partial.correlations of
each interaction term:with the dependent variable on the step pre- .'

cedingentry of either interaction into the equation) interactions of
the Engelmann-Becker model with these two SESconponents are in the
opposite directions.
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/
IQ regression Ic tests hypotheses relating to SES components.

Independent ''arfables in this equation include models, family size

mother's education, income, competence, passivity, sex, ethnicity,

prior preschooling, age, IQ and PSI pre-score, and selected interaction

of background variables which are significant other analyses.

Interactions of mother's education, income.. and family size are allowed

for those models for which interactions teemed likely. Specifically,

with Weikart, FarWest,.and Bank Street, for which hypotheses had

been proposed, and for Engelmann-Be&er and Bushell, which Bissell's .

research identifies`tikely to be different. Main effects are signi-

ficant r family size (p.4 .01) and income (p .05) , favoring child=

ren from smaller families with higher incomes. The effect of mother's

educational level is not significant. Only the interaction with

family size is significant for Weikart, favoring smaller families.

.When other interactions are allowed to enter the equation' (IQ Regression

Ia) effects are essentially the same except that interactions with Far.

We$t are replaced by a Significant interaction of income with the

Gofdon model.

The 1970-71 Data: Results of Hypothesis Testing

liypothesis 1: Within-model effects will favor high SES children
in the Weikart model

Interactions of SES coiknonents with the Weikart model arc not:..:

significant for the post-test. However, for the IQ post- test,

There is also an effect favoring from smaller families in
Far West. .However, thitis inte on only readies significance after
the interaction of this model with income enters the equation (not
significantly). Evidently the ,size of these_ correlated interactions
is dependent on a suppressor effect.
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t:ie interaction with family si..7e is significant (p < .01) and in the

predicted direction: children fran small families do better in this

model.

Hy:JauhesiS, 2: The overall interaction between SES and model will
be it significant both for the PSI and for the Stanford-Binet.

The analyses show this to be true when a combined SES measure

is used.

Hypothesis 3: Within-model interaction effects on the Stanford-
Binet will favul low SES children in Bank Street and Far West
progrants.

This hypothesis is not confirmed. Interactions of SES components

with these two models are insignificant for both W.. and PSI analyses.

Discuss.2on

These analyses indicate that a combined SES measure is not very

useful for looking at effect of family background on performance in

Planned Variation Head Start models. Perhaps this is partly because

the SES sample represented in Head Start is truncated, consisting

mainly of the very poor. Apparently, it is also because aspects of

SES interact with the preschool models in different and sometimes

contradictory ways.

On the whole, the interactions with model could not be said .to

folloW the patterns which the r...lults of previous research had led us

to expect. The studies summarized in Part I, section V and, more

fully, in Bissell (1970 would lead us to expect interactions favor-.

ing low SES children in Engelmann-Becker-and Bushell programs and in

the reverse direction for less-directive' models. However, the
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gruuped-model regressions--PSI and IQ post-tests--show no significant

interactions of model-group (more-directive vs. less-directive groups)

with -any of the three SES components, And although the PSI model

regression does show a significant effect favoring low-income

children in Engelmann-Becker, the effect is in the opposite direction

for the mother-education measure, favoring children whose mothers have

achieved a higher educational level.

It can be argued that all of the PV sample is pot- and, in fact,

.

comparable to the low SES group in some other studies
1

According to

this argument we might not expect SES-by-model interactions- -the range

of income, etc., being simply too narrow. However, for an all-poor

sample such as this we would predict a strong main effect of model-

group on both cognitive measures; we would expect the effect to favor

more-directive models, The data does not support this expectation:

when the most-directive and least-directive models are contrasted in

the grouped-model regressions, the main effect of model-group on IQ

post-test score is insignificant (favoring less-directive models)._

On PSI analyses the effect favors more-directive models, but its size

and significance varies according to the other independent variables

in the equation (compare, for example, Tables Ia and lb in Part II;

the effect of model-group is significant in one but not in the other).

1
Although the SES data flemiBissell's study is not quite comparable to
the PV SES data, the indications are that the two samples are not
very different. The median level of mother's education is between 9th
and llth grade for all three of Bissell's samples, as compared to'Elth
grade for 1969-70 PV sample and 10th grade for the 1970-71 sample.
Median nuFber of children, in the family is 4 for Bissell's Urbana
sample and 3 for the 1\1,-_,w York sample. This is cxxnparable to the mean
family size of 5.4 to 5.5 found for the two PV samples. Incom data
cannot be compared.
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results from Bissell's? In part this may be because the methods of

analysis used are different. The PV analyses include more covariates

and interactions than did Bissell's, and it is possible that the addi-

fnnal independent variables may pick up some variance shared with

SRS. This seems especially likely on the 1970-71 IQ analyses, since

main effects for PSI pre -sc9re and response style variables are

included.. However, this explanation is hardly a complete one, since

none of-these variables correlated above .131 with he three SES

components (see Appendix F). Furthermore, these oovariates are not

included in the 1969-70 analyses; for the first round of data, oovariates

nore nearly reseMble Bissell's, with only prior preSchooling and age

added to the four she used (sex, ethnicity, prescore, and SES).

There is no particular reason to suspect that prior preschooling or

age relate to SES, although Appendix E reveals an unexpectedly high

negative correlation between age and mother's educational level (-.197) .

As Part I suggests, I would attribute differences bet47een Bissell's

results and those of the PV analysis t4u.itwo differences between the two

studies. First of all, the fact that the PV saMple is national undoubted-

ly dilutes the strength of the SES measures. Second, the context of

Head Start may change the character of the models in important and rele-

vant ways. For example, plessure from parerlts and local coftuunities

may force teachers in particular sites to concentrate on the most dis-

advantaged children. The ideology of local bureaucracies and boards

may influence teachers' responses to econdmic and social differences

far more than the model does and hence may wash out SES-by-mode

ti
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interactions. We cannot be sure .whether this happens, but it is a

possibility worth bearing in mind. /

a

t
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VI. ETHNICITY

The findings of previous preschool studies taken together with

the 1969-70 PV.data do not provide a basis for a strong hypothesis

concerning ethnicity-by-model interactions. In the earlier studies

reviewed the effect of race on cognitive gains is inconsistent. On

the 1969-70 analyses, interactions of model with ethnicity are signi-

ficant but exceedingly difficult to interpret. -alle.two behaviorist

models, for example, show opposite effects for ethnicity, with Bushell

favoring Black children and EngelMann-Becker showing larger gains for

white children. One weak hypothesis is proposed, based on the patterns

of the fOst year's PV data:

Within program interaction effects will favor white children
in Engelnann-Becker and Tucson programs and Black Children
in Bushell programs.

However, the nuzzling pattern Of observed interactions raises the

suspicion tha4the observediinteractions may have little to do with

enduring characteristicss,,and that although the interaction

of ethnicity and model might continue to be of considerable magnitude.

it is unlikely. to follow predictable petternS.

This suggestion is supported by the 1970-71 data. Once again

into ethnicity and model are significant or (on the IQ)

very close to it. And once again they'follow no consistent pattern.-

The 1970-71 analyses support the notion that interactions of this

variabl with model do not relate to enduring characteristics of

*l
the models themselves.
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The 197071 PV Data: Results off Hypothesis Testing

Hypothesis: Within-program interaction effects will favor white
Children in Engelmann- Becker and Tucson progrr and Black.
children in Bushell programs.

This hypothesis is not. confirmed. Interaction effects on the PSI

post-test are significant (p < .001) r the Bank Street and Engel-

mann-Becker models, favoring white ldren in Bank Street and Black

Children !_n Engelmann-Becker (see Table VIa). The effect for Engel-

mann-Becker iA in the opposite direction from that predicted'on the

'basis of 19'69-70 da . The interaction effect for Tucson is in the

direction predicted, but does not reach statistical significance.

(p < .06). The interaction of ethnicity and model is,not quite

significant on the IQ,analysis (p < .06). In Bushell and EngeImann.:

Becker models effects are in the predicted direction, but insignificart.

The interaction of model and ethnicity is significant only in the

Gordon/model.

iscussion

The 1969-70 exploration of race-by-model interactions is.'limited

at the start by-the fact that onl three models (Tucson, Bushell and

EDC) have enough Black and white children to be included in both IQ

and PSI.analyses. The' 1979 -71 eample isqlettar balanced, permitting

hap
(

-----inclusion of all models in both analyses. As it f.)ens, the largest.

interaction effects in this round of data are err models excluded

from the 1969 -70 analyses. This, however, only Q partial explana-

tion of our faiiUre to predict the libs interactions. ,Even for

models included in both years' analyses, there is little consistency
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between the two years or between the two tests (compare Tables VIa and

VIb in Part II, and Table VIa in Part I). Eng,...iman-Becker, for

example, shows strong effects favoring white children in the 1969770

PSI analysis, significant effects favoring Black children in the 1970-

71 PSI analysis, and effects favoring white children in the 1970-71

anall as. Only Tucson shows a consistent pattern across the two years.

What can we then say about the interaction of ethnicity and

model? This is'stilla puzzling question becailse;.on the one hand,

interactions of ethnicity with individual models continue to be

statistically significant --more significant than interactions with

many other variables--and, on the other hand, these interactions do

not follow any consistent patterns.

In the 1970-71 analysis, ethnicity-by-model interaction effects

t

for the PSI do appear to relate to the "directiveness" continuum
o I

discussed in the introduction. In 1970-71, three of the less-directive

r)
models, Tucson, Bank Street, and EbC, show effects favoring white

children, while Engelmann-Becker,' the more directive model, shows a

ighly significant PSI effedt favoring Black Children. However, no

similar pattern is Observed either for IQ scores or for the 1969-70

data. Furthermore, interactions of ethnicity with model-group

{more-directive versus less-dinactiv6) are not significant fcr either

measure, presumably because of opposite patterns shown-by children in

Engelmann-Becker and Bushell.

TheSe puzzling differences- between tests do not, as one might

suspect, result from site effects. It was noted in the 1969-70 data

thaA. contradictory effects or the two tpsts for the EDC model
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apparently resulted from one site, primarily white, scoring well on tne

IQ measure while children in the other site--mainly Black- -did better

A

on the PSI. However, confoUnding of race and site within models is

not a problem for the 1970-71 sample. It is markad only for the

Gordon sites, and this model happens to show consistent effects for

the tqo tests.

We are left with the conclusion that although race-by-model

interaction effects appear to be more important than the main effect

of race in explaining cognitive outcomes,
1

these effects are neither

interpretable nor predictable. The second set of data strengthens/

the suspicion aroused by the 1969-70 analyses, that Observed inter-

actions prd. ably have little to do' with identifiable characteristics

either of ethnic groups or of models. They may result from idiosyn-

cratic as"pects of different sponsors' implementation strategies or

from conditions within'sites which relate only indirectly to nodels,2

or from some other factor not considered.

1 There is no consistent main effect of ethnicity on post-test score
for the 970-71 analyses. Although whites score' slightly higher
than Blacks on the IQ post-test, the two groups are not significantly
different on the PSI post-test.

4

2
Race effects are reasonably consistent across sites within a

particular model. That the observed interaction are not entirely
due to specific site effects is demonstrated by the fact that the
race-by-site interaction is insignificant for both outcome measures,
while race -by model interactions are significant, or very close to it.
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VII. RESPONSE STYLE'

The Hertzig-Birch-,1,§coring of .the Stanford-Bi*et gives information

about children's manner of meeting or avoiding the deMands of the IQ

test. In the 1969-70 analysis, this data is used to construct four

"response style" variables. The. variables are derived directly from

four categories of responses: substitution, extension, competence, and

passive. (For description of these categories, see Part I, section

VII.) Children who, on the IQ pre-test, made more responses in a

particular category than the sample median are described as "high" on

that variable. Others are 4cribed.as "low". Two of the variables,

"competence" and "passivity"--named for the Hertzig-Birch categories

on which'they are based--show signs of interacting with model. This,

means that in some models children rated as "high" on "passivity"

outscore those rated law on the variable, while for other mcdels the

opposite is true.

Two weak hypotheses, both derived empir4gally:from the 1969-70

analysos, are formulated at the end of Part I, section VII:

1. Within-model interactions will favor Children making few,
competence responses in Engelmann-BockeLpipgrams. In

Bank Street proyi,ams, interactions will"Tavor those
making many such competence responses. Mbre generally:
in more-directive programs interaction effects will favor
Children making few competence responses, while in less--
direct'i ve models they swill favor children making many
such responses.

2. Within-model interactions will favor children making many
passive responses'in Bank Street, Bushell and Engelmann-
Becker programs; in Weikart, Tucson and Far West programs
interaction effects will favor those making few passive
response:.
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These hypotheses have been tested on the 1970-71 data. The pattern of

interactions is remarkably similar across the two years of data,

suggesting that this type of variable may be quite useful in predicting

interactions with model.

The 1970-71 PV Data: Result's of Hypothesis Testing

Hypothesis 1: Within -model interactions will favor children
tracing few Oompetence responses in Engelmann-Becker programs.
In Bank Street p'rOgrams, interactions will, favor those making
many competenpe responses:. Mbre generally: in more-
directive program, interaction effects will favor .children

'making few competence responses, whilp in le0s-directive modelg
they will favor children'. making many such reSponses.

On the 1970-71 fall IQ tent, nhstchildrenmade.n6'conpetericx-

responses at all. Therefore, children who made any such respon4ps

are categorized as '11-6401477n this variable, while those making no
.

'such responses are classified as low.'

The model.4by-competence interaction is insignificant for both PSI

and IQ model analyses. However, the grouped-model regressions do show

a significant (p < .005) interaction in the predicted direction for the

IQ post-test analysis. Table Vila, gives the magnitude and direction of

main effects and interaction effects on the PSI post-test. The effect

of curriculum assignment on post-test score is small for children who

make no "competence" responses on the IQ pretest. It iN :4izeable,

hbwever, for those making "competence" responses: other things being

eival, such children score more than half a standard deviation higher

on the IQ post-test when assigned to "less-directive' models. '

The.group4q-"competence" interaction is not significant on the

PSI post-test analyses, although it is in the predicted direction.
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Part II

Table Vila

Interaction of Mbdel-Group with "Competence"
2
Effect

on Stanford-Binet Post-Test
(From IQ Regression 2a- Grouped Models)

1970-71 PV Data

Variable'Description Standardized Coefficient Significance

Group -.123 . ns
I

"Competence"

2 -.097 ns

Group by competence s -.165 .004

Effects

Low in "competence"
responses (0 responses)

High in "competence"
responses (one or Imre

responses)

Bank Street, EDC Lingelmann-Bccker,

Far West Bushell

+.055

+.191

+.139

-.385

iDummaxy variable: T .k Street, EDC, and Far West coded
Langelmann-Becker and Bushell voided +1.

2Refers to Hertz 9-Birch scoring of the Stanford-Binet. See Part

section VII fd explanation of this variable.
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Hypothesis 2: Within-model iriteractions will favor children
making many passive responses in Bank Street, Bushell, and
Engelmann-Becker programs; in-Weikart, Tucson and Far West
programs, interaction effectsgll favor those making few
passive responses.

This hypothesis is confirmed by IQ data. Table VtIb gives the

estimated combined means for IQ post-test scores. The overall inter-

action is significant (p < .04) , with effects in the predicted direc-

tion for all models. The interaction ia not significant on the PSI

post-test analysis.

Discussion

Interactions of the two Hertzig-Birch variables "competence" and

"passivity" with model show quite similar patterns across the two years.

Confirmation of the hypotheses relating to these variables is not

overwhelmingly strong (1-Co substantial interacions are observed on the

PSI analyses). Nonetheless, the IQ analyses suggest thit variables

relating to cognitive style may be'quite useful in predicting which

children will make substantial gains within a particular model.

As observed in Part 1, interactions of these variables with model

seem to be related in some degree to the "directiveness" continuum.

Broadly, we could say that more-directive models favor the aOhie

/

e-

ment of children making some passive avid /or no competence responses,

while the less directive models affect more positively the scores of

children making some competence and/or no oassive responses. The

conspicuous exception to this formulation is Bank Street, Aich'talls

with EDC and Far West in favoring childi'en high in competence

responses, but is closer to the behaviorist model, Bushell,'with

respect to "passivity".

J
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What is the reason for- these patterns? Without direct observa-

tion in classrooms, it is impossible to be sure why a model produces

more measurable growth for one group than for another. A few points

are worth making, however. First of all, the evidence from preschool

evaluations has suggested that very directive approAches favor the

achievement of the educationally disadvantaged:- Bissell (1970) shows

that low SES children do best in the most directive programs she

examined; the analyses described in this report indicate that children

without prior preschooling (section 2) and those initially scoring 1ow

on the PSI (section 1) achieve more in behaviorist models than in less-

directive programs. The frequency of "competence" responses is, I

think, one more aspect of "educational advantage", even though this

variable is not highly correlated with SES, initial IQ, prior

preschobling, or age. In section VII, Part I, it is suggested that

children making many competence responses might have an advantage in

less directive models because saying "I don't know" is a response

likely to elicit heir and information fiom adults--while passivity,

refusal, or substitution may not. It is less clear why such children

would be 'at a disadvantage in more directive models -- unless, adults

in behaviorist models respond negatively to this style.

Taken together, the 1969-70 and 1970-71 analyses indicate_ that

with respect to children. making many passive responses, Bank Street

teachers may act differently than teachers in other less-directive

models. The model interactions with "passivity" suggest that in

1
I use this term in its broadest senseto refer to groups of children

who tend to do less well in school.
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other less-directive models teachers may give less instruction and

attention to children who respond passively to problems whidh they

cannot solve unaided.
1

It may be that the Bank Street program is

different because of its stronger emphasis on socio-emotional develop-

ment.' If the model focuses teNhers' attention on goals in this

area, it may make them more aware of the need's of children who act

very withdrawn. Alternatively, socio-emotional growth may affect the

IQ test scores of these children rrore directly than those of less

"passive" children. Other interpretations are clearly possible; it

would take direct observation in classroous to be sure which aspects

of the model are-1°st relevant,

These two variables s to be in some ways rrore interesting than

the others considered in 8 report, because they related so much
,

mare directly to'the child's actual behavior in a cognitive situation.

We still do not know why a child behaves in particular ways during the

IQ test. Nonetheless, the data suggest that model guidelines influence

the way teachers respond to these different response styles. It seems

likely (though as yet unproven), that if ou index of response style

were more sensitive we could see rrore substantial model effectS.

Perhaps we would then be able to judge more precisely which aspects of

particular molels are most- salient in favoring the gains of one or

another type of child.

1There is evidence that in at least one "open" preschool, teachers initiate
rrore contacts with children who frequently seek them out. f Monaghan
(1971) for documentation of the wfy in which patterns set by the child-,
ren in the fall are maintained through the spring by the teadiers.
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Discussion

The introductory pages of this report raise three questions con-

cerning the interaction of child and model dhatacteristics. First,

which characteristics of Children interact most.powerfully with model?

Second, what are the patterns of interactions; are the considerations

which other researchers have used to categorize programs relevant to

the interactions we observe? And third, how importa' interactionsit

in explaining outcomes on cogvdti tests?) Section VI /I of Part I
txt

presentS tentative' answers to these questions in the light of the

1969- -70 Planned Variation data. Many of these pr/edictions-are

supported by the 1970-71 analyses; sore require further cinalification.4

General Predictions and Findings

1. Predictable, significant interactions of model with ethnicity
and SES will not be found.

) This prediction is supported by analysis of the second year's data.

In the 1970-71 PV data, interactions of Model with ethnicity are signi-\

ficant for the,PSI. However, these interactions are n4 in'the direction

predicted op the basis of the 1969-70 PV data. For the combined SES

measure---which weights equally family size, mother's educational level,

and family inooneinteractions with model are trivial for both the PSI

and' the Stanford-Binet. )Interactions of model with indivi uAl SFS

airouticonents are in some uses significant, but they do not follow a

-cdnsistent pattern.
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Tor most model's the effect of sex on test score will be small.
For one or two models, however, the effect will be predictable
and significant.

Although sex differences on the ,Stanford-Binet are in the direc-

tions predicted, they do not reach, statistical significance. For

children without'prior preschooling sex effects do appear to be small.

There is, however, some indication that for children past the ,first_

year of-preschool, sex may affect adhievement more strongly: the

PSI data show second year boys in more-directive models scoring sub-

stan I-1141er than boys in less-directive models: differences

between the achievement of girls in more- and less directive models

are negligible.

3. An interpretable interaction of age with model is unlikely.

The 1970-71 data--particularly the'IQ data--tends to support this

predittion. However, there are 'some indications that on this round of

data the Edo behaviorist models, Bushell'and Erigelmann-Becker, fall

together iil.favoring the PSI achievement of younger children (this

is not true in the 1969 -'70 analysis). In tAe less7directive modelS

age appears to have inconsistent effects on test scores.

/'

4. Interactions of model with initial achievement, re-
schooling, and the two /cpsponse style variables passivity"
and "competence" may follow logical and predic le patterns.

(his prediction is supported, in a limited sense, by the 1970-71

PV data. On- the Stanford-Binet, interactio15 of the two responFe

style Variables with model and model-group are as hypothesized.

Interactions on the PSI'are nqt significant.
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i

Interactions of model and model-group with prior preschooling

also follow similar patterns across the two years of PV data: on both

tests children with prior preschooling appear to gain somewhat more

7
in the less-directive models, while first-year children do best in--imre-

directive programs.

Interactions of initial achievement with model-group follow

predicted patterns to some extent. However, thiS Seatement reqUires

considerable qualification: the initial IQ variable, used in both

1969-70 and 1970-71 analyses, looks quite different on the two sets of

data. But when initial achievement is measured by the PSI pre-score

on the 1970-71 analysis, interactions-4 least for the PSI--are as

predi C;ted! . Children of4low initial score., do better in more-directive

models than less-directive ones, while for high-scoring children

the opposite4s true. However, because of the different patterns

found for the two independent variables initial IQ and PSI pre-score,

we must be very cautious in assigning importance to those results.

5. The "directiyeness" continuum may apply to interactions of
initial ability-, prior vreadhooling and "competence" with
Model; if an'exception is made for Bank Street, this dimen-
sion may apply to interactions with "passivity".

The 1970-71 PV analysis tends to support this prediction. As

indicated above, the interaction of PSI Pre-score with model-group is

significant (p < .001) and the predicted direction, for PSI

grouped-model regrpssions. Interactions of prior preschooling ar

"competence" with hodel-group follow predicted patterns and reach

acceptable levels of statistical significance (p < .005) on IQ

analyses although not on the PSI. Interactions of "passivity" with
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model are as predicted on th,e IQ. Nevertheless, confirmation of

predicted patterns is not as strong as it might be be&use in general

the interactions reach significance on only one of the two tests.

6. The dimension of directiveness does not apply to. interactions
of model with sex. Interactions Observed on the IQ measure
may relate to Tae another aspect of the learning! environment:
the degree to which adults use concrete objects in their
teaching.

The 1970-71 data do not suggest striking confirmation of this

'prediction. Although sex effects within models are in the predicted

diwction for the Stanford-Binet, they do not even approach statis

cal significance. Furthermore, there is soave indication that the \

dimension of directiveness may. apply to interactions of model and sex

in the.PSI. The PSI group*rnylel regressions show a substantial

and significant second-order interaction of sex, model-group,pand

prior preschool experience. According to this analysis the contribu-

tions of sex and model-group to achievement are essentially additive

for first-year children: girls do a little better than boys; more-
>

directiv-, models seem to booSt scores a bit mere than less - directive
"11.

fines. For children with pridr preschooling, however, the,ffltuation

SEEMS to be quite different. Although girls score about the sane

regardless of which type of program they are assigned to, boys do,

substantially (nearly three-quarters of a standard deviation on the

PSI post-test) better in themore-directive models.

7. None of the eight PV models will produce optimum gains for
all types of children across both cognitive measures.
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This hypothesis is supported by the 1970-71 data. Although the

main effect of the Weikart model on the Stanford-Binet is so strong

as to dwarf interaction effects, this is not to for the PSI (see

Smith, 73, for a detailed analysis bf model effects on the PV

cognitive battery).

children make larger gainein the Weikart model. However on the

PSI the situation is different: for this test interaction effects

tend to be as large as model effects, so that the model which

produces oplimum gains for one type of child is not the one which

works best for anotker.

In terms of the IQ test, then, a:'1 types et-

Summary and Condlusions

These general hypotheses provide a good starting point for a

discussion of broad questions about the relative significance of

different.dhild variables, the usefulness of conventionaljpOdel

groupings in predicting interactions, and the overall inpOrtance of

interactions in explaining cognitive outcOmes.

The first question raised in the introduction concerns the rela-

.

tive importance of interactions of model with different variables or

types of variables. As I noel in the discussion which concludes

Part I, this is not always easy to evaluate, since the size and signi-
i

ficance of an interaction aces not necessarily tell us how important

it is. Thus, ethnicity-by-model interactions are significant, or

nearly so, for all analyses. But because the iirection of the observed

effects is consistent neithr.x across years nor across tests this

interaction does not help us to predict which (children 'NM benefit
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most from particular mOdels. In order to decide which variables are

most important, it is necessary to consider the size and significance

of effects, the degree to which they are consistent across two years

of data, and the interpretability of the pattern observed. Using

these criteria, the two response style variables, "competence" and

"passivity" seem to 'be among the most important. Although inter-

actions of these two variables with model and.mo6e1 group are insig-

nificant on 1970 -71 PSI analyses, the interactions are significant

and in the predicted directions for the IQ analyses. On this measure,

the pattern of observed effects is the same for both years of data,

and makes sense in the light of what we know about preschool curricula.

To a more limited extent, we can say the same; thing about prior

preschool experience. Although not all the predicted interactions

r7ch Statistical significance, the'pattern of effects is very similar

across the two years of ,data: children with prior preschooling gain

in*less-direaive models, while fi7t year Children do best it

more-directive prograne.

For three'other.Child characteristics, initial achievment, sex,

and age, the 1970-71 analysis indicates, the existence of interpretable

interactions of some magnitude. However, since these interactions are

unreplicated, rcaminot speak about them with equal confidence.°

Interactions of initial adhievement, sex, and age with model

appear to affect children's performance on the PSI post-test but not

on the Stanford-Binet. The 1970-71 data suggest that behaviorist

models favor the PSI achievement of young Children, those initially

scoring low in the test, and ofboys with prior preschool experience.
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Within-model differences are smaller and somewhat less consistent for

less-directive models. The analyses relating to age and PSI pre-

score lead this writer to infer that behaviorist approaches are

especially efficient in facilitating the learning of children who

have not yet reached a certain basal level of achievement; they

suggest that other, more open-ended approaches may work better for

children who because of age, prior preschooling, or natnral precocity

start the year somewhat-better prepared.

These results parallel those reported by Bissell (70), in her

analysis of the contribution of SES to final test score in different

types of preschool programs, and to Bar-Yam's summary of ATI studies.

Bissell's analysis Shows that although children of higher SES outscore

low S1 children in less-structured or directive preschools, this is

less'often true'in more-directive programs like Bereiter-Engelmann.

Similarly, Bar-Yam reports that in a nuMber of studies of older

children's learning, students of low ability appear to gain more in

"directive" programs than in "permissive" ones; for high-ability

dhildreri the choice of curriculum appears to influence performance

less. As noted earlier, these studies differ from Planned Variations'

in a number of ways. Nonetheless, the similarity of the patterns is

suggestive.

Interactions of model and model-group with two remaining variables,

SES and ethnicity, appear to be of a good deal less st: Although

interactions of model with ethnicity are sign leant in bo 1969-70

and 19-0-71 analyses, the patterns are inconsistent, even contradictory,

acro3s the two tests and the two, years of data. Interactions of SES



165.

and model are not significant in either years' analyses when SFS is

defined by a combined measure..

' f
The PV data indicate that the finding of Bissell and others that

more-directive models favor -the achievement of low SES Children may

not.hold when the models are implemented in the contest of Head Start.

Interactions of model-group (Engelmann-Becker and Bushell vs. EDC,.

Bank Street, and Far West) and SRS components do not even approach

significance either on IQ or PSI analyses. Furthermore, the main

effect of model-group is insignificant (and favorable to less-directive

models) on IQ analyses, and rather fragile on PSI analyses. (Although

the effect favoring mare-directive rrodels is significant on s)me

,.nalyses, it is insignificant,on others; the magnitude of the effect

.1111ip

depends on the choice of other independel! vatiables). KnOwing that

the whole FV sample is of low SES' (Compared to national norms), we had

expected to find; strong effects favoring more-directjve models on

both cognitive rtvasurn but this is not the case.
1

There are, I think; tla general points we can make about the

relative importance of the child variables considered in this

First of all, the variables whose interaction with model folly the

most consistent patternoacross the tw ars o/ data are those which

relate most directly to the child's behavior and experience as a

learner: the response style variables, and prior preschool experience.

Second, none of the variables which interact interestingly with model

;On the NYU booklet 4a, which t,=;sts knowledge of 1 ard nuMbers,
the more - directive. models do show stronger gains. pis is not surpris-.
ing, as the other models do rot place major emphasis on this type-of .

learning. (See Smith, 73.)



166.°

or model-group describe immutablc characteristics of children.- All

them describe the Child'at a particular point in his educational

experience. Age, PSI adhievemOnt, prior preschooling, and response

style: all these things change for -year to year. Sex by itAelf

shows no consistent interactions with model-group;. only when. it is

considered in coMbinationwith prior preschooling is the interactio

strong. The impact (:) iicular models on little boys m y depend on

whether or not they have been in' school before. IQ., whit} changes

A

less'over the years than achievent level, interacts far iesspower-

fully with model and modelLgroup.

This seconafinding--that the characteristics which interact mast

strongly with program type are those which are not immutable--is

strikingly consistent width, results reported in Stodolsky's observa-

tional study of children's choice-making behavior in several preschools,

(72). Stodolsky presents correlations of ten Observational' variables

with age, mental age1 (as measured by the Stanford-Binet), and IQ; she

also reports effects of sex and SES on.freguency of the Observed

behaviors. Correlations of Obsencation 'variables with age and mental

age are strong; sex effects on observed behaviors are ata minimum,

but differences are significant for two of the ten variables; effetts

of initial IQ or SFS on the ten Observation variables are all Insigni-

ficant. All Stodolsky's observational vatiables'relate to".dhildrm's

'behavior in preschool settings where they must-decide for themselves

1Mental age (MA) as measured by the Stanford-Binet: correlates ,.75 with
PSI pre-score in the PV sanple/(fall 1970; see The Quality ofVe Hea.d
Start Data, 1973). The correlation of IQ with P$r score is lower
(.54) because the IQ, unlike MA or PSI score, is standardized forvage.
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how to spend time; differences on such measures might well relate to

dhiidren's achievement in less-directive models.

To me, these results mean one thing: the strategy which works

best for a child today is not necessarily the one whidl will be

optimum next month or next year. This is nothing new: plenty of

good teachers use this knowledge every day in their classroom,

allowing first-graders more freedoan, for example, as their reading

skills improve and they are moil_ able to work independTtly. Nonethe-

less, the point needs emphasizing: all of the PV analyses described

here lend weight to the idea that we can increase preschoolers'

achievement by adapting curriculum in particular ways for particular

Children. None of the data support the notion that the choice of

curriculum for a particular child or group of children should be fiial.

Those characteristics of Children which do not Changeethnicity,

SES and sex--are precisely the ones which do not Show consistent or

interpretable interactions with model.

The second question which this investigation has sought to answer

concerns the usefulness of various model groupings in predicting and

interpreting interactions. In the disu'ission Wilich followed Part I,

I answered this .question. tentatively, saying that the 1969-70 data

suggests that the djuension of "directiveness" applies to interactions

of model with initial IQ, prior preschooling, and the two ,response

style variables, but not to interactions of model with sex, ethnicity

and age. The 1969-70 analyses raised the possibility that interactions

of sex and model might relate to another dimension: the degree to

which concrete olDjects are used for teaching and learning.
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The 1970-71 analysis supports the idea that the dimension of

di.rectivoness applies to interactions of initial ability, prior pre-
,

schoolin:j and response style),-ariables with :,odel. But this second

year's data suggests that the dimension rruy also relate, in limited

ways, to interactions of age and sex with model, These interactions

are observed only on PSI analyses, and not on the--1Q-. Sex effectsont5,.the IQ give very limited support to the theory that an emphasis

on learning through concrete objects will favor the IQ gains of boys

more than those of mils. P A.,ever, the observed effects are not

significant.
--)The dimension of direc-triveness thus looks vore inportant

interactions observedin the 1970-71 analyses than to those found in

1969-70. But while saying this I want to emphasize again that in

these analyses, the main effect of "directiveness" is small. Although

children in directive models score a little bit higher on the PSI

they Jo slightly (insignificantly) less well on the Stanfortl-Binet.

These observed differences between the two tests are consistent

with early results reported by Robert Soar in his analysis of process

and outcome in selected Follow-Through models (71) . In the first two
4

'ears' data, Soar found

a-tendency for abstract measures of pupil growth to relate
positively to classroom behavior dimensions that reflect
pupil' freedom and self-direction, whereas Simpler, more

H:onetjete Measures of pupil growth tend not to. relate, or
even in some cases to relate negatively. In contrast, but
relatively consistently, the simpler measures of pupil
grout/U-1 tend to be related to'classroom behavior dimensions
reFresenting more structure and more control on the teacher's
pa:t.
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`?'hese relations do not hold in Soar's analysts or later I a llow-T1u:701.

data (Soar, 1972) . onetheless the early patterns are of interest

.,use they parallel those renorted for the 1970.-71 PV analyses: on

the P " 1, a test heavily loaded with informational itETE, dItICITTaTI in

s.

..are-directive models score a little hiller than those in the less-

directive (pm....113. On the Stanford-Binet, by contrast, the very modest

and Lisignificant) differences bet.ieen mod6.1-groups favor the less-

directive r7,..,7)dels.

The third question we have asked About interactions of child

yilaracteristies and rodel concerns their overall.imuor6nce. wu

;a,/ one model Or type of model is "best"--in the limited !;ens', ot

cognitive gains ---for all children? Or art interaction

effects in fct core substantial than model effects? fihe 1969 -70

Analyses indicated that the answers to these questions wer6differet

for different tests; although on the Stanford -Binet interaction effects

were more substantial than model effects, this was less often t 1 12

for the PSI. For all models except Weikart, a siMilar pattern is

observed in the 1970-71 analysis. The effect oft Weikart model
1
on

IQ post-test scores is, however, so substantial to dwarf the

allCe of interactions. (For more on .his, see Smith, 1973) .

On those,of the 1970-71'analyses in which five models are grouped

as more- or less-directive, the interaction of model-group with child

characteristic explains substantially more of the variance in post -test

-Had the Fort Walton Beach Weikar+ site not been excluded in 1969-70 analyses
the pattern across the two years would have been more similar.
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s ores--both PSI and IQ--than does the main-effect of model-grow p.

'frit_ main effect of model-group explains 1.9% of the unique variance

in PSI t-test scores
1 2

and .5% of the variance in IQ scores.- Inter-

actions of ba 'ground variables with model-group explain more than

12% of unique v. ande in both measures. Tables in Part II which refer

to grouped7rodel lees (Ilj, ITh, TIM, and VIIb) indicate thZit

neithe;:- approach re directive vs. less-directive) is optimum fog

all children.

This is less 'early true on the ,t,nalyses where effects of the

ht models are considered separately. Effects of node's explain

so, what more variance, and interactions of model with child variables

explain less. Nonetheless, for the PSI we can sdll'say that no one

model produces optimum results for all children (see for example,,'

Table IIa, which indicates .ghat Tucson maximizes PSI gain,-.3"for

nin with prior preschooling,- while Weikart favors those without

preschool experience).

The model analyses of IQ post-tes',"scoreE reveal quite a differ-

ent s'tuation. Although interactions of moiled with several child

varii les are significant, the main effect, of the Weikart model on

IQ post-test scores is so .substantial. as to reduce.the impOrtLnce of

interactions. FOor 1970-71, we could say that, in tems of. IQ, all

types of children gain more in the Weikart Rca-el.3

1
From PSI regression 3-gr,Juped models.

2
From IQ regression 2a-grouped rodels.

3Between-model differences are small for the other seven models, so
that if Weikart were excluded, .no one of th remaining *od6ls would
'produce op IQ gains for all types of,thildren.
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These findir.gs 'have, I think,oertain implications for educational

policy and reseaedh. First, and nest important, they support the idea

that eduCationl diversity can benefit children. :Ithough the PV data

indiCate that one model, Weikart, moy be astonishingly successful in

promoting IQ gains with all kinds of children, they do not suggest

that one type of modei (more-directive vs. less-directi maxirdzes

cognitive gains for kinds of children. The inconsistent patterns

fpqndin 1970-71 analy es,oh the PSI and IQ post-tests suggest that

the choice of educatio 'I rogrim should depend on the outcome sought

as well as on The children effects as well as interactions

are son hat diffent on the twp tests. The Weikart model, for example,

although outstanding in its effect on IQ post-test scores, is sonewhat

less effective than Engelmann-Becker in raising PSI scores.

If the ?V analyses indicate that a choice of curriculum which

take, into account the differences among children may rise test

scores significant.they also suigest that diversity should be

created on the mitre ratherthan'the macro.level-lwithin schools, Pre-
s,

school centers, or

school systets.

c-,..3srooms , rather than just within cities or (--

say this for two reasons. First, Al the evidence

from the PV analyses points to the fact that global

vari_ables like ethnicity and SES do not interact in a p

aphic

1.otable way

with model,'!at least in a Head Start setting. Second, these data

indicate that' children's educational needs change--that 1,7hile one

model may efficiently raise the scores of four-year-olds without prior

preschooling, another approach may benefit these children a year

later. If, as I have argued, the variables which matter most are

L
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these which relatrto classroom behavior and learning stile, then the

design of curriculN should be flexible. Otherwise half the benefits

of diversity will be lo'St.

We havi:1,, I think, always' known that no one educational approach

works well for all teachers. I! we can also demonstrate that no one

type of curriculum is best for all children, then perhaps reformers

should stop trying to Change 'teachers' styles and instead start help-

ing individual teachers to do what they see as a good job in the way

in whlch they feel nest effective. Thateffort, plus assignment of

children which takes account of pupil needs and teacher' styles,

might raise children's scores' as well as teachers' morale.

What, if any, is the educational significance of the of cots
ti

described in these pages? -Given what ye have begun to suspect both

about tlhe limited impact of school cif erences generally (Jencks

et al.. 72) , and about the mortality of preschool IQ gains (Stearns,

71)" , it seems quite possible that difference of half a standard

deviation on the PSI or Stanford -B4net will not in futJre years

translate itself into higher,earydngs, greater social mobility, or

even improved understanding of fifth grade arithmetic. Nonetheless,

differences of this magnitude do suggest tha: in the short-run, over

the course of the preschool year, children are learning sane kinds of

things. considerably faster than they were before the Head Start

experience. The analyses described here suggest that for particular

types of children some mJa:ational environments facilitate this

177t

learning more than others. _-rd while these differences may make little

impact in the long-run of people's- lives, they may r 'lest sone
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important differences in the match between children's present needs

and their preschool expericnco.. 11K

Given the very real limitations of the cognitive tests used here,

and the great importance of other goals of preschooiing, both cogni-

tive and non-conitive, we cannot be very sure that optimi4ng gains

on the PSI or the IQ is of primary importance. But I do think it

worthwhile to investigate why some children gain more than others in

Particular enviTonments. 4Pne observational studies which would

illuminate this point might well shed light on the first question:

what kinds of growth do these test gains reflect, and how important

are they anyway?

This report demonstrates, I think, the need for further research

on the interaction of child and model variables. The specific findings

discussed-in these pages are nowhere near clear-cut enough to .be con-

fidently translated into classroom practice. Replication of any

pdtterns reported hare would be interesting and important. Nevertheless,

one point seems to stand.ouf' research directed at the question of

what kinds of programs will benefit particular children in particular

ways should look at characteristics cff children which relate as

directly as possible to their beh r in oognitiVe situations. This

is no new idea: a number of good studies have done 'aactly this, often

with interesting results (for a summary and review of several such\

stir-lies, see Lesser, 1971). However, too little work of this .sort ham

been done on the preschool level: we need more sensitive indices of

response style and ideas about what other variables relate to

children's classroom needs; we also need Obsekvationitudies which

11`
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illuminate the reasons for observed interactions.

In designing studies which might help us understand which child-

ren are likely to make what kinds of gains in particular environments,

we should bear two points in mind, both lessons of the Planned

Variations Study. First, almost all classrooms provide a mixture of

more and less-directive situations. While this may make interpretation

of data more difficult, it provides a real opportunity for those

interested in children's learning to reserve one child in a range of

learning situations and learn what "response style" means in oractice.

Perhaps we need instruments which help us Observe the differences--

and similarities--in ways in which children respond to more and less

formal situations within the same classroom and ways children

affect learning environments.

The second lesson whim eMerges from.the analysis of Planned

Variation data which is described here is that in order to learn

about interactions we need small experimental studies designed to test

specific hypotheses. data dredging operations ofirthe sort descrL)ed

in thiis/ epirt one for Often lacks, in the end, the very information

one needs 1 or,r to understand the nost provocative find'.ngs.

k
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APPENDIX B

PROCR7\M EFFECTS ON HERTZIC-BIRZU RESPONSES AT TINE OF PRETEST

Because the Stanford-Binet pretest is given app7oximEtely three

weeks after the opening of school, it is quite poS'sible that differ

ens model emphases might affect children's Style of response even on

the initial test. It is cf interest to know whether this is so

to know, in the terms of this thesis, whether, for example, a high

proportion of children in one model:score "high" (above the median)

in pim,sLe responses, while most of 1-.5e in another model score low.

And if between-model diffefences of this sort exist, we must ask hew

they relate to the interactions reported :_p. these pages.

Table A-1 shows the number of children in each model who score

high and low in passive and conpetence responses Jr 1969-70 and for

1970-71. A%2 test has been used to evaluate the significance of

between-model differences' for each variable and each year. Differences

are significant (p < .01).both years for incidence of passive responses,

and, in 1970-71, for incidence of competence responses. Differences

are not significant above the .05 level for incidence of conpetence .

responses fOr 1969-70.

What causes the observed differences and hOw do they relate to

interactions reported in the test.? If the differences derive from

model effects on response style _we would expect to find consistency

from year to year. The patterns for the two 'years of data are not,

in fact, strikingly consistent. This is especially true -for eonue-

tence responses: in 1969-70, 67% of the children in Bank Street

,i.
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classroom are classified as low in passive responses. In other

models fewer than 60% of the Children are-scored low. In-1970-71,
0

by contrast, somewhat fewer children in Bank St:keet are classed as

law in competence responses than in the sample as a whole. The

2
'X value is attributable instead to the large number of Engelmann-

Becker Children scoring low ont.his variable, and the large number of

EDC children scoring high.

The distribufion.pattern fOr passiVe responses is only sliglitly

more consistent across the two sets of data In 1969,-70 the
O

ficance of between -model differences is mainly attributable to the

large number inf GordOn children making no passive responses, while Th

1910-71 sizeable deviations from the.generaI pattern are evident for

Engelmann-Becker,i.Tucson, Bushell, and Weikart. The single oonsis
0

CI,

.tency we observelis the large number. of Engelmanr- Becker children
6

mak0g passive responses both years.

GiVen the leek of consistency between 1969-70 and 1970-71,
0 0

would attribute most between-odel differences to tester effects.

would make a tentative:exception for EngeImann-Becker, saying that: '

the data does Suggest that even after a few weeks in that model,

children may make more passive responses td IQ .test its than we
a

would otherwise expect. In view of the model emphasis on correct

answers, this does not seem surprising.

Ha do.the between-yodel differences reported. here affect the

interpretation of interactions betWeen response 4,111e variables and

C)

PV models? First, the significance ofbetween-mOdel differences

suggests that the"Heftzig-Birch variables may °not be as reliable as

0

0

0
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we would hope- -that they are probably affected to some ,degree by

differences between tester*: This is no's surprising, but it is
r.

unfortunate. °Second, the general absepce of consistent model effects
0

on p4qest data -suggest that children's initial response style-is

0

in Mostcases independent of model. A possible exception, Engel -
0

rdnri-pecker, may increase children's tendency to respond passively

even at --the time of

encourage thip type
0

pretest Given the fact that this model may

of behavior it is somewhat surprising that the
0 so

model does not shch4tronger effects'faVoring chi dren high in

p6bsive responses.
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APPENDIX C
,

ADDITIONAL NOTES ON SAMPLE AND METHODS..

0

182.

1969-70 Analysis

/
Analyses done on the 1969-70 PV da'-a do not. inclnde all Children

and all sites. Individual, children are excluded when the data

recorded for them appears to beincouplete.oleinvalid. In order to

be included in the analyses, a child has to meet
0
all of the following.

criteria:
.c)

1. The ages given for his pre7.and post-test are comparable.'
This means,that the chronological age listed for the spring

-.-test exceeds that given for the fall test by eight to ten
months. Valid ages are

used
for the Binet., side the

chronological age is used in computing IQ.

2., English is his first language.

3. His age at pre-test is 47 months or more.

4. His test scores are judged valid by the presiding tester.

Information on his age, sex, and ethnicity arecomplete.

6. His ethnicity is given as, Black or white.

Three sites--FOrt Walton Beach, Tuskegee, andOraibi--are

excluded from all 1969-70 IQ analyses. Port Walton Beach and Tuskegee

are eliminated' because the- Planned Variations study suspects the

validity of 1969 -70 IQ data fram..these sites. -Oraibi is excluded.

Ifrbam 1969-70 and 1970 -71 analyses' because L1 Children ih the site'

are 'American Indiani'. since no other site includes Indian children

the sample. can rot be considered comparable.
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1970-71 Analysis

'Criteria for including individual children in the 1970-71 analysis,

are similar to those" used f0v the 1969-70 data, with these additions:

a. Children are excluded if their age at pretest is less than
46 months..

b. Children are ..e.cluded if information on their'priot preschool
experience is missing.

c. Children are excluded from the smaller Stanford -Binet sample
if either their PSI scores or their Stanford-Binet scores ,

are missing or invalid.

The only site excluded from the 197.0 -71 analysis is ()raja,

-



APPENDIX D'

NOTES ON THE ANALYSIS ,,OF THE 197071'PV DATA

184.

This appendix describes the analyses Of covariance and regression

.analyses performed on the 1970-71/Sarple.

Analyses of. Covariance

I. InteracaonS relating to model

A. PSI,sakple ANCOVA

Deendent variable: PSI post-test

Sample: all children in the eight models with valid scores

on PSI pre- andSt-test. N = 883.

Design: The pieliminary analysis of PSI took in interactions

of all,categorical variables included in the 1969-70 analysis

of post-teSt scores. The design was prior presChooling,by

sex by SFS category by 'ethnicity by model, with coVariateS

for age and pretest score. Because thiS analysis showed all g.

interactions involving sex and SES categoryto,be insignifi

cant, the final model was pripr'preschoolingJoy'ethnicity by

model, with covariates for SES, sex, age and pre-score.

B. IQ sample - ANCOVA

Dependent variables: -PSI post-test, IQ. post-test

Sample: all children in the eight modelS with valid scores

on PSI 'and IQ pre- and post-tests. N = 305.

Design:. The design of analyses 'done on the-Stanford-Binet
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sample was model by "competence" by "passivity"1 by sex'by

SES category by ethnicity;' covariates were age, IQ pre-

score, and PSI pre-score.

neral Interaction Study

Dependent variables: PSI and IQ post-tests; PSI and IQ gains

Sample: all children with valid scores on IQ and PSI pre-

and post-test in planned Variation or comparison classrooms.
, .

N = 607.

Design: ethnicity by preschool experience by SS category by

"passivity" by "competence"; covariates included age, age as

a dummy variable ("old" and "young" divided at the median,age),

_ PSI pre-score, IQ 'pre-score, and two-way interactions of these

variables. Separate regression lines were allowed for where

it was 'deemed necessary. The dependent variables were IQ and

PSI post-test, and 1Q and PSI gains (covariats.,s on gains

analyses were age and age as a dummy variable).

Regression Analyses

Unless otherwise noted, all regressions have been done stepwise

with main effects forced in and interactions allcwed-to enter one by

one to explain the maximum additional variance-. Results given in the

1For explanation of these two Hertzig-Birch categories, see Part I,
Section VII.

. ,

2Because only three df the eight models had more than eight Children
withCpribr presChcoloexpetienee and valid pre- and post-test scores on
both the PSI and the Stanford-Binet, interactions of pTeschooling
-with model could not be included in IQ analyses, .Prior preschboling
was eliminated as.aCovariate because for this sample it proved
insignificant. :
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text. are for the step on which the standard deviation of the residuals

is minimum.

I. PSI regression 1
1

Sample: all children with valid pre- and post-PSI scores in

the eight models examined. N = 883.

a. Purpose: preliminary investigation of interactions of SES

xrnponents with other variables.

Independent variables:
2

models, family size, mother's educa-

tion; income, sex, ethnicity, presehooling, age, PSI pre-

score, model by family size, model by mother's education; model

by sex, model by race, model by preschcoling.

b. Purpose: preliminary investigation of interactions of

and PSI prescore with other variables.

Independent variables: models, family size, mother's educa-

tion, income, sex, race, preschool experience, age;

PSI pre-score; age by model, PSI pre-score h; model, age by

1In regredsion analysis of this sort it isonly possible to gnter
main effectS for seven of the eight models. Under the assunvtion
that model by variable interactions for- the omitted model would he
difficult 10 interpret,. these interactions were also omitted. i'.hus,

in order to find, the equation which best described observed inter-
actions, PSI model regressions were run twice, omitting the Gordon
model on one run and the EDC model on another. The results were
naturally very.similar, except.where an interaction with one of-these
two models .was significant. Results are given-for the run which
include all significant interactions, but when the. result for a
model which is included on both runs issignificant.on one run and
not on the other, this -fact is noted in the-text.

2bUmmy variables used for models, sex, ethnicity, and prior preschooling.

0

0
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preschool by model; all first-order, interactions involving

age and race.

c. Purpose: final equation describing interactions with model

of -significant SES variables, age and PSI pre-score.

Independent variables: models; mother's education, income

sex, ethnicity, preschooling, age, PSIpre-scOre; model by

mother's education, model by income, model by sex, model by

race, model by preschooling, model by age, model by PSI

pre-score; model by age by preschooling; afi first-order

'interactions involving race, preschooling; or age.

-

II. PSIregression 2

Sample: all children in the eight models yi.th valid pre- and

post-IQ and PSI scores. N

a. ,Purpose: to investigate model interactions withdnitial IQ ,

.,and "Oxtvet9rice".

Independent variables: model, mother's education, income,

",competence", ethnicity; age, PSI pre-score, IQ pre-score,

modei by mother's gducation, model by income,' model'by comPe-

tende, model by ethnicity', model by age, model by initial IQ;

ethnicity by mother's education, income, "competence", aye,

and initial IQ; age by mother's educatiOn,-income, competence

-and initial 12.

III. PSI regression 3-:-grouped models' 4.

Sample: all children with valid pre-.. and post-PSI scores in

Bushell, Engelmann-Becker; EDC, Bank-Streeti'and.Far West
.

I

/
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programs. Is) = 422.

Purpose: investigation of interaction of all child variables

with models groUped according.tb dii-ectiveness.
,

Independent variables: 'group (Engelmann-Becker and Bushell

-coded ''more dir2Ctive"; EDC, Bank Street, and Far West coded

"less. directive"), fatrily size, mother's education, income,

sex, ethnicity, age, preschooling, PSI pre-score; all first-.

order.interactions involvi-g. group, ethnicity, preschooling,

or age; all second- o /teractions involving group,and

ethnicity, preschooling or'age.

IV. PST regression 4--grouped models

Sample: all Children with valid pre- and-post-PSI and IQ,

. scores in Bushell, Engelmann7Becker, EDC, Bank Street, and

Far West:programs. N = 183.

a. Purpose:, investigation ofirteraction of initial IQ, compe7

tence and prior preschooling with models grouped according to

clirectiveness. N = 183.

!
I ,

Independent variables: group, family size, mothee.s education,

income,"coOpetence",. "passivity", sex, ethnicity,presehooling,

I

age, IQ and PSI pre-score; model groUp b'Y.familyjsize tother!s
I

education, income,y'competence", !'passivi'ty", 'Sex,iethnicity,
.

preschooling, age, IQ pre-score;. age by family size,, mother's

education, income, Ncompetence", presdhooling,'sexi, an6PSI

pre- scare, ethnicity by family size, mother's education, income,

"competence ", preschooling, sex,,pSI pre - score; preschbolin4

(1



by family size, mother's education, income, competence, pre-

schooling, sex, PSI pre-score; second-order interactions

involving group and ethnicity, preSonooling, or age;

group by sex by IQ pre-score.

b. Purpo e. investigation of interaction of PSI pre -score with

groupS.

Inde dent variables: as '.in PSI regression 4a, with' group

by PSI pre-score substituted forgroup,by IQ pre-score
I,

interactions.
I

V. PSI regression 5

-:Sample: all children with valid pre- and post-PSI tests who..

have no prior preschool experiende. N"= 723.

PuTpoSe: testing hypothesesl'relating to age by Roder

interaction..

.Independent variables: Model, family size, mother's edlica-
-,

tion;.income sex, ethnicity, age, PSI pre-score, model by

family size, model-by mother's education, model 817 income,

model by sex, model by ethnicity, model by age, model by PSI

pre - score, and all first-order interactions involving

ethniCity or age.

VI. IQ regression 1

Sample: all' children in\the eight. models with valid pre-

andpolt-PgI and IQ sCoreS.. N = 305.

. Purpose: investigation of \main effects and Model interactions

with SES yariables, age, and initial IQ.
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Independent variables: model, family size, mu-tiler's educa-

tion, income, "competence", "passivity", ethnicity, preschool

ienceeage, PSI pre-score, IQ pre-scOre; model by family :.

sze,,model by income, model by mother's educatiOn, model by

."Competence", model by "pasSiveS", model by ethnicity, nodel

by preschooling, model by age, model by initial IQ; ethnicity

by. family size, Mother's education, income, "competence-,

"pasSives",, preschool experience; age by family size, mother's

education,income, preschooling, and initiaLIQ.

b. Purpose: further investigation of model interactions with

initi4I

Independent' variables: same as above.

- Method: main effects and interactions of model with,initial
O

IQ. forced in as far as possible. Other variables permitted

to enter stepwise.

Purpose: tO\test hypotheses relating to interactions of SES

components 1471 model.

Independent variables: models,.IQ and,PSI pre-score, family m

A
Size, mothers ucation, inoome,sex, et)nicity, presdhoolihq/

V
,

age, "coMpetence\", "passivity", ethnicity by age, ethnicity

\
1

by mother's education,'Tucson,Model by "passivity".

InteraCtion of in me,- mother's education and family size with

these'mOdels: Fax West, Bank Street,- Engelionn7Becker,

\

1These interactions are forCed in because they enter significantly
in otherIQ analyses.

1
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Bushell and Weikart.

Method:- main,effects, first three interactions forred in;

interactions with SES Components allowed to enter stepwise.

VII. IQ regression 2-- grouped models.

Sample: all childr)en with valid pre- and post-I0Dand PSI
/

scores in Bushell, Engelmann-Becker, EDC, Bank Street and

Far West programs. N = 183.

a. Purpose: investigation of interaction of all child variables

with models grouped according to directiveness.

Independent variables: model-group, family size, mother's

education, indOme, "competence", "passivity", sex, ethnicity,

presthooling, age, PSI pre-score; group by family size,

mother's ednration income, "sbompetence", "passivity", sex,

ethnicity, preschooling, age, IQ pre-score; age by family

size, mother's education, income, "competence ", preschooling,

sex, and PSI pre-score; ethnicity by family size, mother's

education', income, "competence", preschooling,Nex, PSI pre-

score; presdhooling by family size, mother's education,

income, "competence,' sex and PSI pre-score; second-order

interactions involving group and ethnicity, preschooling, or

age; group by sex by IQ pre-score,

b. Purpose: investigation of interaction of PSI pre-scpre with

groups.,

Independent variables: as in IQ regression 2a, with group by

PSI pre-score substituted for grOup by IlTpre-score interactions.
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VIII. ertgression 3

.Sample: all children in the eight models with valid pre- and

post-IQ and PSI scores and no prior preschool experience.

N =239. .

Purpose: testing hypotheses ?elating to age by model inter-

actions.'

a. Method: main effects and first three interactions force in.

Interactions of age with Bushell and Tucson models forced in.

Interactions of age with other models allowed to enter step-

wise.

Independent Variables:- models, IQ and PSI pre-scores,

family size; mother's education,income, "competence",-

"paSsiVity", sex, ethnicity; age, interactions of age and

'rmiOther's education with ethnicity, Tucson model by passivity,
I

model.by

. Methodt'maineffecf.s forced in; interactions permitted to

enter_stepwise.

Independent variables: model, age, ethnicity, sex of head

of household, mother's education,' income, 'family size, IQ

. ,
pre re-sco; interaction of age-with mother's educationc, sex

of head ofthousehold, iribame, family size, -Sexr-Inicity,

'and model.

These' interactions areCOnsisteqly significant on IQ analyses and
are entered in order to imkobve the model.
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